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Before  entering  upon  the  consideration  of  the  diseases  of 
of  the  heart,  and  in  order  to  illustrate  some  important  pa- 
thological phenomena  connected  with  the  circulation  and 
respiration,  I  propose,  in  the  first  place,  in  the  present  inquiry, 
to  draw  the  attention  of  the  reader  to  some  points  in  the 
anatomy  of  the  circulating  apparatus,  and  to  certain  func- 
tions of  the  heart,  which  I  have  on  a  former  occasion  endea- 
voured to  point  out,  and  by  a  knowledge  of  which  I  am 
confident  that  many  disorders,  not  only  of  the  heart,  but 
also  of  the  respiratory  and  nervous  systems,  may  be  satis- 
factorily explained,  and  rational  principles  for  their  treat- 
ment established. 

Whilst  prosecuting  some  investigations  concerning  the 
diseases  of  the  heart,  and  more  particularly  regarding  their 
causes  and  treatment,  my  attention  was  directed  to  certain 
symptoms  with  which  various  affections  of  that  organ  aire 
accompanied ;  and,  in  seeking  an  explanation  of  them,  I  was 
led  to  reflect  on  several  natural  phenomena  connected  with 
the  circulation  of  the  blood  in  the  heart,  and  with  the  func- 
tion of  respiration,  of  which  no  satisfactory  explanation  had 
been  given,  and  to  some  of  them  no  allusion  had  been  made 
in  physiological  writings. 

I  was  particularly  struck  with  the  influence  of  respiration 
on  the  action  of  the  heart,  and  with  the  influence  of  the 
action  of  the  heart  on  respiration,  as  well  as  with  all  the 
modifications  of  these  functions,  not  only  in  diseases,  but 
likewise  during  the  acts  of  weeping,  sobbing,  crying,  laugh- 
ing, sneezing,  and  vomiting,  of  all  which  scarcely  any  notice, 
far  less  any  satisfactory  explanation,  is  to  be  found  either  in 
physiological  or  pathological  works. 

I  was  also  led  to  inquire  how  it  is  that  the  giddiness  in 
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turning  round  rapidly,  in  swinging,  and  in  sea-sickness 
should  be  experienced  in  some  persons  and  not  in  others. 

Having  arrived  at  the  conclusion  that  these  various  phe- 
nomena are  intimately  connected  with  the  great  function  of 
the  circulation  of  the  blood,  further  observations  convinced 
me  that  each  of  them  is  an  instinctive  act,  employed  for 
performing  a  specific  purpose  in  the  economy,  some  for  in- 
creasing and  others  for  diminishing  the  quantity  of  blood 
within  the  thoracic  cavities,  according  as  modifications  in 
its  quantity  are  required,  or  an  adjustment  necessary  in  the 
different  organs  for  the  due  performance  of  their  respective 
functions. 

My  attention  was  no  less  arrested  when  contemplating  the 
influence  which  the  almost  constant  movements  of  the  body 
produce  both  on  the  respiratory  and  circulating  organs.  I 
was  led  to  inquire  how  the  action  of  the  heart  and  lungs  is 
increased  by  violent  exercise  :  how  persons  can,  by  a  process 
of  "  training,"  acquire  the  power  of  using  their  muscles, 
until  the  muscular  energy  is  exhausted,  without  causing 
breathlessness  or  a  sense  of  suffocation  j  in  what  the  art  of 
diving  consists  ;  and,  finally,  how  diseases  of  the  heart  are 
caused  by  violent  muscular  exertions,  as  well  as  by  mental 
excitement. 

In  pursuing  these  investigations,  I  Nvas  conducted  step  by 
step  to  establish  three  important  functions — functions  con- 
nected with  the  circulation  of  the  blood,  which  had  hitherto 
been  overlooked  by  physiologists. 

First,  that  the  muscles,  besides  being  the  active  organs  of 
locomotion,  powerfully  influence  circulation  in  the  arteries 
as  well  as  the  veins,  and  thus  perform  the  important  office  of 
increasing  the  quantity  of  arterial  as  well  as  of  venous  blood 
within  the  cavities  of  the  heart.  ; 

Secondly,  that  the  lungs,  as  a  reservoir,  regulate  the  sup- 
ply of  blood  to  the  heart,  so  as  to  prevent  congestion 
within  the  heart's  cavities. 

Thirdly,  that  the  subcutaneous  veins  likewise  perform  the 
office  of  a  reservoir,  and  prevent  congestion  of  blood  within 
the  pulmonary  vessels. 
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The  first  of  these  functions  I  have  denominated  the 
musculo-cardiac,  the  second  the  pulmo-cardiac,  and  the  third 
the  veno -pulmonary  function. 

By  demonstrating  these  important  functions  of  the  organs 
of  active  motion  of  the  lungs,  and  of  the  subcutaneous  veins, 
several  phenomena,  both  of  the  respiratory  and  circulatory 
organs,  will  admit,  I  am  confident,  of  a  very  satisfactory 
explanation,  and  will  also  enable  us  to  account  for  some 
peculiarities  in  the  structure  and  arrangements  of  the  vas- 
cular system,  whilst  at  the  same  time  they  will  materially 
assist  in  elucidating  many  phenomena  in  the  diseases  both 
of  the  organs  of  circulation  and  respiration. 

From  the  supposed  dangerous  tendency  of  all  the  diseases 
of  the  heart,  it  might  have  been  anticipated  that  the  various 
affections  of  that  organ  would  have  been  carefully  investigated, 
even  from  a  very  early  period  in  the  history  of  medicine. 
But  the  erroneous  impression  which  has  been  too  generally 
entertained  of  the  limited  powers  of  medical  treatment,  as 
well  as  of  the  fatal  character  of  these  diseases,  would  seem 
to  have  paralyzed  rather  than  to  have  excited  inquiry  into 
this  most  interesting  branch  of  medical  science. 

Morgagni,  Senac,  Baillie,  Burns,  and  others,  had  con- 
tributed much  to  advance  our  acquaintance  with  the  patho- 
logy of  the  heart ;   but  the  subsequent  researches  of  the 
French  pathologists,  more  especially  those  of  Corvisart, 
Laennec,  Bertin,  Andral,  and  Bouillaud,  by  pointing  out  the 
additional  means  of  recognising,  during  life,  some  of  the 
morbid  changes  of  structure  which  we  had  previously  been 
able  to  detect  only  after  death,  materially  contributed  to  the 
advancement  of  this  department  of  knowledge.  Still,  however, 
it  remains  an  important  desideratum  to  discover  the  means 
of  discriminating  many  of  the  diseases  of  the  heart,  more 
especially  in  their  earliest  stages,  and  before  any  of  those 
formidable  changes  of  structure  have  taken  place,  which  it 
is  not  within  the  powers  of  medicine  to  control ;  for  it  is 
quite  evident  that  such  changes  of  structure  must  be  preceded 
by  a  train  of  phenomena — by  a  series  of  lesser  disturbances 
in  the  function  of  the  heart — the  detection  of  which  would 
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enable  us  to  apply  remedial  means  with  a  probability  of 
achieving  the  same  advantages  as  are  derived  in  the  treatment 
of  diseases  in  other  organs. 

To  these  investigations  my  attention  has  been  particularly 
directed,  and  I  am  not  without  the  hope  that  the  explanation 
which  I  am  about  to  give  of  the  nature  and  causes  of  some 
of  the  functional  diseases  of  the  heart,  and  the  additions 
made  to  the  catalogue  of  their  symptoms,  along  with  the 
principles  laid  down  for  their  treatment,  will  not  be  deemed 
unimportant.  It  is,  indeed,  surprising,  though  no  less  true, 
that  the  functional  disorders  of  the  heart  have  met  with 
scarcely  any  consideration  from  the  numerous  authors  who 
have  professed  to  treat  of  the  diseases  of  this  organ.  "  It 
appears  to  me,"  very  justly  observes  Dr.  Barlow,  when 
alluding  to  the  importance  of  attention  being  directed  to 
functional  diseases  in  general,  "  that  to  such  early  periods 
of  disease  attention  may  be  most  beneficially  directed,  and 
that,  whilst  we  continue  to  avail  ourselves  of  the  accximulated. 
experience  of  ages  in  treating  the  more  advanced  stages,  it  is 
incumbent  on  us  to  extend  the  boundaries  of  the  science  we 
profess,  by  more  completely  investigating  the  earliest  ap- 
proaches, and  thus  illustrating  those  early  and  important 
periods  of  disease  in  which  medical  treatment  may  be  of 
most  avail."* 

Of  no  inconsiderable  importance  will,  1  trust,  be  found 
the  observations  I  am  about  to  make  on  the  general  or 
physiological  symptoms  of  the  diseases  of  the  heart  j  a  sub- 
ject on  which  too  little  attention  has  been  hitherto  bestowed ; 
for  though  Laennec  had  the  merit  of  throwing  much  light 
on  the  pathology  of  this  organ,  and  of  creating  great  zeal  in 
others  to  pursue  the  same  investigations,  yet  many  of  his 
followers  seem  to  have  been  intoxicated  with  the  idea  of 
being  able  to  form  a  correct  diagnosis  by  observing  merely 
the  physical  signs  of  the  diseases  of  the  heart,  and  to  have 
almost  entirely  disregarded  the  physiological  symptoms,  or 
those  symptoms  which  arise  from  changes  in  the  various 
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systems  and  organs  of  the  economy,  which  alterations  in 
their  supply  of  blood  must  produce,  and  which  are  the 
necessary  consequences  of  a  disordered  action  of  the  central 
organ  of  the  circulation. 

The  observations  which  I  shall  have  to  make  on  thera- 
peutics will,  it  is  hoped,  merit  the  consideration  of  practical 
men  ;  and  those  medicinal  substances  which  have  a  specific 
effect  on  the  action  of  the  heart  I  have  arranged  together 
and  formed  into  one  class,  for  it  is  singular  that^  whilst 
classes  have  been  assigned  to  sudorifics,  diuretics,  purga- 
tives, &c.  &c.,  no  author  has  devoted  one  to  those  substances 
which  act  upon  the  organs  of  circulation. 

Ipecacuanha,  as  is  well  known,  acts  upon  the  stomach, 
saline  medicines  on  the  small  and  aloes  on  the  large  intes- 
tines ;  mercury  influences  the  functions  of  the  liver  and 
salivary  glands  ;  cantharides  and  the  various  balsams  operate 
on  the  urinary  organs  ;  narcotics  act  on  the  brain,  and  some 
even  on  particular  nerves,  as,  for  instance,  belladonna  on 
those  of  the  iris.  In  like  manner,  the  preparations  of  anti- 
mony, of  iron,  of  lead,  and  also  certain  vegetable  substances, 
as  digitalis,  colchicum,  hellebore,  and  tobacco,  have  each  a 
particular  influence  on  the  functions  of  the  heart.  It  is  not, 
therefore,  too  much  to  affirm,  that  the  power  of  recognising 
dises^ses  of  the  heart  in  their  earliest  stages  will,  along  with 
the  judicious  exhibition  of  these  cardiac  remedies,  enable  us 
to  treat  the  diseases  of  that  organ  as  successfully  as  those 
of  any  other  viscus. 

The  materials  of  which  these  discourses  are  composed,  I 
may  observe,  have  been  collected  and  arranged  during  those 
intervals  of  repose  which  are  but  sparingly  allotted  to  those 
who  are  engaged  in  the  anxious  and  laborious  duties  of  a 
professional  life. 

Thus,  I  have  been  compelled  to  limit  myself  to  the  in- 
vestigation of  those  diseases  chiefly  which  I  have  had  ample 
opportunities  of  observing,  and  to  avoid  dwelling  upon  such 
maladies  as  have  been  fully  treated  of  by  others  ;  and  how- 
ever imperfectly  some  of  the  subjects  are  discussed,  and 
however  much,  by  time  and  industry,  they  might  be  made 
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more  worthy  of  being  brought  before  the  profession,  yet  I 
have  a  strong  conviction  of  the  danger  of  delay,  and  of  the 
evil  in  being  too  anxious  to  render  a  work  more  perfect  than 
circumstances  are  ever  likely  to  permit.  Impressed,  too, 
with  the  imcertainty  of  human  life  and  of  the  continuance  of 
intellectual  vigour,  I  am  induced  to  offer  the  work  in  its 
present  state,  and  must  apologize  for  the  numerous  defects, 
and  for  the  general  manner  in  which  some  of  the  topics  in 
it  are  discussed  :  for,  although  I  have  been  long  employed 
in  collecting  and  condensing  the  materials  of  these  pages,  yet 
I  am  quite  aware  that,  on  a  subject  so  comprehensive  as  that 
on  which  I  profess  to  treat,  with  whatever  industry  I  may 
be  able  further  to  prosecute  it,  the  field  of  inquiry  is  far 
too  extensive  to  be  satisfactorily  explored  by  any  one  indi- 
vidual. 

Much  indulgence  may  surely  be  with  justice  claimed  by 
those  who,  towards  the  close  of  a  long  and  busy  life,  devote 
a  portion  of  their  time  to  record  the  results  of  their  expe- 
rience and  observation  ;  and  it  is  only  to  be  regretted  that, 
in  a  practical  profession  like  that  of  medicine, so  many  of  our 
most  distinguished  brethren  have  not  left  behind  them  even 
the  most  trifling  memorial  of  all  their  labours  ;  a  circum- 
stance much  to  be  deplored  in  the  lives  of  professional  men, 
and  which  results,  perhaps,  too  frequently  from  the  desire 
which  most  of  us  feel  to  undergo  less  mental  exertion  and 
fatigue,  and  to  enjoy  more  tranquillity  and  repose,  as  we 
advance  in  the  vale  of  years  ! 


CHAPTER  I. 


GENERAL  OBSERVATIONS  ON  THE   STRUCTURE  AND 
FUNCTIONS  OF  THE  HEART. 

The  number  of  the  heart's  ftiiictions ;  their  peculiarities;  variations  in  the 
capacity  of  the  heart;  the  blood's  transit  through  the  heart;  sounds 
caused  by  its  currents ;  the  two  audible  sounds ;  the  tilting  of  the  heart  ex- 
plained; the  impulse  caused  by  it ;  chatiges  in  the  position  of  the  heart; 
the  muscles  of  the  heart ;  peculiarities  in  their  structtire  and  functions  ; 
the  yellow fbro-cartilaginous  structure;  the  chorda  tendinece ;  the  peri- 
cardittm  and  the  endo-cardium  ;  the  coroyiary  arteries  and  veins ;  the 
cardiac  no-ves ;  heart  alone  not  sufficient  to  circulate  the  blood ;  organs 
employed  besides  the  heart;  the  arteries,  the  capillaries,  the  veins,  the 
mziscles,  the  lungs,  and  the  nervotts  system. 

The  heart  performs  no  less  than  four  distinct  functions.  The  tiumbcf 
for  each  of  which  a  special  apparatus  is  assigned.    As  a  re-  tions/"""* 
servoir,  it  receives  the  blood  within  its  different  cavities  ;  it 
propels  the  blood  into  the  arteries  like  a  syringe ;  it  mixes 
the  two  bloods  which  it  receives  from  the  venae  cavae  like  a 
churn ;  and  it  also  directs  the  vital  fluid  into  the  proper 
channels  by  the  peculiar  form  of  its  internal  surface,  the 
position  of  its  valves,  and  the  "tilting"  of  its  apex.    It  is  Their  pecu- 
neither  an  organ  of  secretion  nor  of  excretion  3  and  there  is  ''*"''^'' 
scarcely  any  other  whose  functions  are  so  purely  mechanical 
as  those  of  the  heart.    "  The  heart  is  truly  a  mechanical  JchnHunter. 
engine  :   for,  although  the  muscles  are  the  powers  in  an 
animal,  yet  these  powers  are  themselves  often  converted 
into  a  machine,  of  which  the  heart  is  a  strong  instance. 
For,  from  the  disposition  of  its  muscular  fibres,  tendons, 
ligaments,  and  valves,  it  is  adapted  to  mechanical  purposes, 
which  make  it  a  complete  organ  or  machine  in  itself."  But, 
in  contemplating  the  phenomena  of  the  circulation,  we  must, 
at  the  same  time,  be  cautious  in  discriminating  those  func- 
tions which  are  purely  physical  from  those  which  are  vital. 


1 


8  THE  STRUCTURE   AND  FUNCTIONS 

The  capacity  The  capacity  of  the  cavities  of  the  heart  changes  much  in 
wiw!  the  varied  conditions  of  the  circulation,  and  they  certainly 
expel  and  receive  more  blood  at  one  time  than  at  another, 
the  velocity  of  the  streams  being  increased  or  diminished  ac- 
cording to  the  heart's  vigour. 
The  Mood's  But  in  the  healthy  circulation  it  is  evident  that  precisely 
ttTrough"  the  same  quantity  of  blood  which  the  ventricles  expel  into 
the  arteries  will  enter  the  auricles  by  the  veins,  so  that  the 
whole  mass  of  the  vital  element  forms  one  great  circle.  And, 
although  the  quantity  of  blood  leaving  and  returning  to  the 
heart  is  always  the  same,  yet  the  momentum  with  which  it 
is  expelled  and  returned  to  the  central  organ  must  differ  ac- 
cording to  the  comparative  calibre  of  the  two  systems  of 
vessels— the  venas  cavae  and  the  aorta  j  for  not  only  is  the 
aggregate  area  of  the  two  sets  of  vessels  very  different,  but  the 
various  modes  by  which  the  veins  and  arteries  ramify  and 
anastomose  must  change  the  velocity  of  the  blood's  currents 
in  the  different  parts  of  the  system.  And  these  differences 
in  the  circulation,  differences  required  for  the  due  perform- 
ance of  the  natural  functions  of  the  economy,  all  become 
variously  modified  in  diseases. 
Sounds  In  its  passage  through  the  irregularly  formed  cavities  of 

caused  by  it.  i         &  &  is  j 

the  heart  the  blood  necessarily  flows  in  a  variety  of  currents. 
The  two  au-  and  these  currents  produce  sounds,  two  only  of  which  are 

dible  sounds. 

perceptible  to  a  common  ear. 

The  audible  sounds  vary  in  different  conditions  of  the 
healthy  subject,  differing  in  intensity  and  in  duration.  In 
some  individuals  they  are  sharp  and  acute,  in  others  they 
are  more  or  less  dull,  or  even  scarcely  audible.  The  "  first" 
sound  is  usually  flat,  whilst  the  "  second "  sound  is 
sharper,  clearer,  and  shorter  than  the  first. 

The  two  sounds  are  perceived  to  follow  each  other  in 
rapid  succession,  after  which  there  is  a  pause,  and  the  pro- 
portions of  the  intervals  between  the  sounds  are  variously 
altered  in  diseases. 

The  sounds,  too,  become  altered  in  their  intensity  when- 
ever any  change  takes  place  in  the  thickness  or  density  of 
the  parietes  of  the  heart,  in  the  form  of  its  cavities,  or  in 
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the  valvular  apparatus.  They  may  likewise  be  altered,  [jie*"8ounds 
from  changes  in  the  structure  of  the  parts  surrouudine:  the 

o  ir  t3  eases. 

heart ;  and  they  may  be  changed  in  duration,  only  one  of 
the  sounds  altered,  the  intervals  between  them  changed,  or 
entirely  new  sounds  produced. 

Changes  in  the  sounds,  therefore,  become  diagnostic 
signs  in  diseases  of  the  heart,  and,  when  taken  along 
with  the  physiological  symptoms,  form  a  useful  addition 
to  Semiology. 

The  alternate  contractions  and  relaxations  of  the  mus-  '^j*f,  ^^'"'S 

of  the  heart . 

cular  parietes  of  the  heart  cause  in  it  a  very  considerable 
movement,  the  apex  being  "  tilted"  upon  the  parietes  of 
the  chest  ;  and  to  admit  of  this  motion  there  is  a  particular 
structure  assigned,  the  mode  by  which  the  aorta  and  pul- 
monary artery  are  united  to  the  ventricles  forming  a  kind 
of  hinge,  which  readily  admits  of  tlie  tilting. 

"  The  walls  of  the  aorta  and  pulmonary  artery,  from  the 
upper  edge  of  their  imbossraents  or  sinuses,  down  to  their 
origin  in  the  tendinous  brim  of  the  ventricular  foramen, 
turn  gradually  thinner,  more  limber,  and  less  elastic  than 
anywhere  else."  And  this  thin  and  less  elastic  condition  of  se^r^at'ions^oQ 
the  root  of  the  aorta  and  pulmonary  artery  is  a  structure  Heart, 
evidently  intended  to  admit  of  the  heart's  movements,  and 
by  which  both  the  bloods  will  flow  more  readily,  and  in  a 
rectilineal  direction,  into  the  great  arterial  trunks. 

The  opposite  position  of  the  apex  of  the  heart,  which 
takes  place  when  the  ventricles  are  replenished  with  blood, 
will  favour  the  entrance  of  the  venous  and  the  pulmonic 
bloods  into  the  auricles,  in  like  manner  as  the  exit  of  the 
systemic  blood  is  facilitated  by  the  tilting  of  the  apex  ;  and 
the  thin  coats  of  the  veins  are  equally  calculated  to  permit 
them  assuming  a  more  rectilinear  form  when  the  attitude 
of  the  heart  is  thus  changed. 

It  is  chiefly  this  tilting  of  the  heart  which  gives  the  shock 
to  the  walls  of  the  chest — more  technically  called  the  impulse  The  impuiw 

is  caused  by 

— so  evident  to  the  sense  of  touch,  though  varying  in  its  in-  th^tiiuug. 
tensity  from  peculiarities  in  the  natural  form  or  in  the 
thickness  of  the  walls  of  the  chest — from  differences  in  the 

c 
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John  Bell's 
Anatomy. 

The  muscles 
of  the  heart. 


Wolf,  Dun- 
c«n,  Gerdjr, 
and  Berlin. 


bulk  of  the  heart,  from  differences  in  the  vigour  of  the 
circulation,  and  likewise  from  different  positions  of  the 
body. 

As  the  impulse  is  a  measure  of  the  intensity  of  the  blow 
given  to  the  parietes  of  the  thorax  by  the  tilting  of  the 
heart's  apex,  and  as  the  blow  of  the  apex  is  a  measure  of 
the  strength  of  the  ventricular  contractions,  hence  physi- 
cians have  always  deemed  the  impulse  of  the  heart  as  a  test 
of  the  vigour  of  the  circulation. 

Loosely  suspended  by  the  great  arterial  and  venous  trunks 
in  the  cavity  of  the  pericardium,  the  heart  likewise  admits  of 
considerable  changes  in  its  position,  from  changes  in  the 
position  or  in  the  form  of  the  adjacent  viscera. 

"  The  heart  rolls  about  in  the  thorax.  We  turn  to  our  left 
side  in  bed,  and  it  beats  there ;  we  turn  over  to  our  right 
side,  and  the  heart  falls  back  into  the  chest,  so  that  its  pulse 
is  nowhere  to  be  perceived  j  we  incline  to  our  left  side  again, 
and  it  beats  quickly  and  strongly.  The  heart  is  raised  by 
a  full  stomach,  and  is  pushed  upwards  in  dropsy;  and  during 
pregnancy  its  posture  is  remarkably  changed  :  it  is  suddenly 
depressed  again  when  the  child  is  delivered,  or  the  waters  of 
a  dropsy  are  drawn  off.  It  is  shaken  by  coughing,  laughing, 
and  sneezing ;  and,  by  matter  collected  within  the  thorax, 
the  heart  may  be  displaced  to  any  degree." 

Destined  to  propel  the  blood,  not  only  to  the  lungs,  but 
throughout  the  whole  system,  the  muscular  structure  of  the 
heart  forms  one  of  the  most  essential  ingredients  in  its  com- 
position. The  muscles  are  generally  more  firm  and  more 
elastic  than  other  muscles,  and  the  fibres  of  which  they  are 
composed  are  more  compact,  being  separated  only  by  a  very 
delicate  cellular  tissue.  They  are  also  enclosed  in  a  firm 
capsule,  and  are  formed,  like  other  muscles,  into  bundles. 

These  bundles  are  again  formed  into  layers,  the  left  ven- 
tricle having  six,  and  the  right  ventricle  having  three,  dis- 
tinct laminse  ;  whilst  the  auricles  have  only  two  layers,  and 
the  left  auricle  has  more  muscular  fibres  than  the  right. 

The  two  ventricles  and  auricles  are  suited,  in  point  of 
strength,  to  the  diflFerent  office  in  the  circulation  each  per- 
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forms.  Hence  the  comparative  differences  in  the  thickness 
of  the  right  and  left  ventricles  and  auricles  in  diseases  of  the 
heart. 

The  muscles  of  the  heart  are  also  remarkable  for  having  Pecuiiaritie* 
a  greater  number  of  blood-vessels,  when  compared  with  tur». 
those  of  other  muscles,  an  additional  quantity  of  blood 
being  required  to  enable  them  to  perform  their  unceasing 
actions. 

The  heart's  muscles  are  excited  to  contract  by  the  blood.  Excited  to 
in  like  manner  as  the  muscles  of  other  organs  are  stimulated  the  bfoiKi'^ 
by  the  respective  fluids  which  are  naturally  in  contact  with 
them,  as  is  exemplified  in  the  alimentary  canal  and  urinary 
bladder. 

And  a  great  peculiarity  in  these  muscles  is,  that  the  wiUo«'« 
rhythmic  contractions  of  the  different  cavities  of  the  heart  tife'vaVcuiar 
go  on  in  their  regular  order,  even  after  the  heart  is  removed 
from  a  living  body  and  emptied  of  its  blood. 

There  is  one  essential  difference  in  the  functions  of  the  Their  actions 
muscles  of  the  heart  from  those  of  all  other  organs,  ex-  ing."""^*'" 
cepting  those  of  respiration  :   they  have  no  repose,  their 
unceasing  action  being  absolutely  necessary  for  the  continua- 
tion of  life.    "  How  is  it,"  says  the  illustrious  Haller,  "that  Haiier'sFirjt 

....  .        ,     .  Lines  of  Phy- 

the  heart,  with  its  uicessant  motion  during  so  many  years  as  sioiogy. 
there  are  in  a  lifetime,  during  so  many  days  as  there  are  in  a 
year,  and  when  in  each  hour  it  contracts  not  much  less  than 
five  thousand  times,  never  resting,  but  contraction  perpe- 
tually succeeding  repletion, — how  is  it  that  the  heart  is  neither 
fatigued  nor  pained  by  so  excessive  an  action, — an  action 
which  no  other  muscle  could  endure  even  for  a  few 
hours  ?" 

Now,  it  is  these  differences  in  the  function  of  the  heart's  Their  dig. 
muscles  to  which  I  think  may  be  attributed  many  peculiar  quent. 
features  in  the  diseases  of  the  heart ;  and  it  is  also  this  mus- 
cular part  of  its  structure  which  is  so  frequently  affected. 

It  is  easy  to  comprehend  how,  when  the  muscles  of  the 
heart  have  been  excited  to  inordinate  action,  the  circum- 
stance of  their  having  no  repose  to  enable  them  to  recover 
the  effects  of  fatigue  must,  sooner  or  later,  create  changes  in 
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their  structure,  as  well  as  in  their  function — changes  which 
do  not  occur  in  muscles  which  are  placed  in  a  state  of  per- 
fect rest  for  some  time  after  violent  exertion.  And  hence, 
as  will  afterwards  be  pointed  out,  when  the  heart's  muscles 
have  been  over-excited  or  fatigued, — a  circumstance  which 
is  often  taking  place, — they  require  a  distinct  system  of 
treatment. 

This  unceasing  action  of  the  heart  has,  likewise,  as  might 
have  been  anticipated,  a  great  influence  in  modifying  the 
diseases  of  all  those  structures  which  enter  into  its  com- 
position J  for,  when  either  the  external  covering  or  internal 
membrane  becomes  in  the  slightest  degree  inflamed,  that  in- 
flammation cannot  fail  to  be  increased  by  the  unremitting 
action  of  the  muscles. 

In  the  composition  of  the  heai't  there  is  a  considerable 
quantity  of  the  yellow  fibro-cartilagino\is  substance,  similar 
to  the  fibrous  coat  of  the  arteries.  This  structure  com- 
mences at  the  roots  of  the  large  vessels,  where  they  emerge 
from  the  heart's  cavities ;  and  by  its  elasticity  it  assists  these 
cavities  alternately  to  expand  and  contract,  and  thus  to  ac- 
commodate themselves  to  the  constant  changes  in  the  quan- 
tity of  blood  propelled  into  them. 

The  chorda  tendinea  also  form  a  distinct  ingredient  in  the 
heart's  composition,  assisting  in  mixing  the  blood,  and  in 
giving,  by  their  action  on  the  valves,  special  directions  to 
the  different  currents  ;  and  some  of  these  columns  are  so 
placed  as  to  serve  the  purpose  of  preventing  the  cavities  of 
the  heart  from  being  over-distended. 

Besides  the  muscular,  fibro- cartilaginous,  and  tendinous 
tissues  which  enter  into  its  composition,  the  heart  is  covered 
externally  by  a  capsule,  or  pericardium,  and  its  cavities  are 
lined  with  the  endocardium,  membranes  which,  though  they 
are  in  some  respects  analogous,  must  not  be  strictly  com- 
pared to  each  other,  either  in  their  structure,  their  functions 
or  in  their  pathological  conditions. 

"  The  pericardium,"  according  to  Bichat,  "  is  composed 
of  two  distinct  structures,  and,  although  they  are  found  in  a 
great  measure  united  and  identified,  the  general  disposition 
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of  both  is  so  difiFerent,  their  nature,  their  properties,  their 
uses,  distinguishing  them  so  remarkably,  that  it  is  absolutely- 
impossible  to  describe  them  together,  and  to  consider  the 
pericardium  as  a  single  organ  when  we  examine  its  ana- 
tomical details.    Of  these  structures  the  exterior  is  fibrous  Anatomie 

•'  Generale,  p  ar 

and  the  interior  is  serous."  Xav. Bichat. 

The  offices  which  the  pericardium  performs  are  twofold    ^^1  "different 

■r  r  ,  offices. 

affording  on  the  one  hand  a  smooth  and  moistened  surface, 
not  unlike  that  of  a  bursa,  in  order  to  facilitate  the  constant 
motions  of  the  heart  upon  the  adjacent  parts  ;  arid,  on  the 
other  hand,  being  a  very  dense  and  strong  membranous  bag, 
it,  by  its  connections  with  the  mediastinum  and  the  dia- 
praghm,  suspends  the  heart  and  prevents  its  being  displaced 
during  its  unceasing  movements,  or  tilting,  or  by  changes 
in  the  form  and  position  of  the  adjacent  viscera. 

In  its  diseases  the  interior  surface  of  the  pericardium  itschangesin 

~  •  1  1  f     1  .  disease. 

ofiters  a  strict  analogy  to  those  or  other  serous  cavities,  as  the 
pleura,  peritoneum,  and  membranes  of  the  brain  ;  its  surface 
being  covered  with  coagulable  lymph,  the  fluid  which  its  sur- 
face exhales  being  increased  in  quantity,  and  the  mem- 
brane itself  increased  in  thickness  by  an  attack  of  inflam- 
mation 3  whereas  its  fibrous  lamina,  as  other  fibrous  tissues, 
is  in  all  probability  affected  by  rheumatism. 

Though  the  membrane  lining  th6  heart  and  arteries  bears  The  endocar- 

^  ,  dium— its 

a  certain  analogy  to,  and  has  been  classed  by  the  ingenious  structure. 

Bichat  amongst,  the  serous  membranes,  yet  there  are  pecu-  Trait«surles 

Membranes. 

liarities  in  its  structure  and  functions,  as  Wt^l  as  in  its 
pathological  conditions,  which  are  not  found  in  ttoc^Jiothcr 
membranes  of  that  class.  Like  all  serous  membranes  it  has 
a  surface  intended  to  facilitate  the  motions  of  certain  parts 
on  one  another ;  yet  it  might  be  expected  that  the  same 
peculiar  structure  of  its  surface  as  the  serous  membranes 
have  would  not  be  requisite,  or  would  not  be  adequate,  for  the 
movements  of  the  intestines  upon  each  other,  or  of  the  sur- 
face of  the  lungs  upon  the  pleura,  or  of  the  brain  upon  the 
cranium.  Hence  we  find  that,  as  the  lining,  not  only  of  the 
cavities  of  the  heart,  but  of  the  whole  sanguineous  system,  is 
intended  for  the  transit  of  the  blood  with  as  little  friction  as 
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possible,  the  surface  of  this  tunic  is  remarkable  for  its 
smoothness  and  polish.  At  the  same  time  the  lining  mem- 
branes of  the  arterial  and  venous  systems  are  somewhat  dif- 
ferent, that  of  the  venous  system  being  thinner,  having 
greater  powers  of  extension,  and  being  less  brittle  and  less 
easily  torn  than  the  inner  coat  of  the  arterial  system. 

Neither  does  it  appear  at  all  improbable,  from  the  office 
required  of  this  tunic  of  the  vascular  system,  that  there  is 
any  fluid  exhaled  upon  it,  no  moisture  being  requisite  to 
render  the  flow  of  the  vital  stream  easier  along  the  highly- 
polished  and  slippery  vascular  canals  ;  in  this  respect,  being 
unlike  the  pericardium,  pleura,  or  peritoneum,  these  surfaces 
are  moistened  in  order  to  prevent  the  friction  of  solid  sub- 
stances upon  one  another. 

The  most  remarkable  feature,  and  in  which  this  membrane 
differs  from  all  other  serous  membranes,  in  its  diseases,  is 
the  patches  or  stains,  of  a  bright  scarlet  colour,  that  are  so 
frequently  found  upon  it,  and  which  cannot  be  traced  either 
to  an  increased  vascularity,  as  no  distinct  vessels  can  be  de- 
tected in  it,  nor  from  the  effect  of  imbibition,  for  it  cannot  be 
imitated  by  macerating  an  artery  in  blood. 

There  is  also  to  be  observed  a  striking  difference  in  the 
quantity  of  effused  lymph  in  the  interior  and  exterior  mem- 
branes of  the  heart  and  aorta,  when  these  have  been  inflamed, 
as  we  seldom  or  never  find  those  large  masses  of  coagulated 
lymph  effused  in  the  cavities  of  the  heart,  or  upon  the  sur- 
face of  the  aorta,  so  constantly  met  with  in  pericarditis  ; 
and,  although  there  may  be  an  exudation  of  coagulable 
lymph  from  the  inflamed  endocardium,  it  is  probable  that 
more  or  less  of  it  will  be  washed  away  by  the  stream  of 
blood  which  is  constantly  passing  over  it. 

On  reviewing  what  has  been  now  said  of  the  peculiarities 
in  the  structure,  functions,  and  morbid  changes  of  the  lining 
membrane  of  the  vascular  system,  it  appears  to  me  that  it  is 
a  tissue  sui  generis,  and  ought  not  to  be  considered  simply  as 
a  serous  membrane. 

There  is  also  upon  the  exterior  of  the  heart  a  quantity  of 
adipose  substance,  the  uses  of  which  have  never  been  explained, 
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and  all  we  know  is,  that,  unlike  the  rest  of  the  body,  it  is 
usually  met  with  in  the  largest  quantity  upon  the  hearts  of 
the  thinnest  people,  and  none  of  it  is  found  on  the  hearts  of 
wild  animals. 

The  coronary  arteries  of  the  heart  are  not  only  of  larger  The  arteries 
dimensions  than  other  arteries,  in  proportion  to  the  bulk  of  °  '  * 
the  organ  which  they  supply,  but  they  present  a  striking 
peculiarity  in  their  origin  and  in  their  course.  These  arteries 
arise  from  the  root  of  the  aorta  in  such  a  manner  that, 
under  all  circumstances,  the  free  entrance  of  the  blood  into 
them  cannot  be  interrupted.  In  consequence  of  their  mouths 
opening  into  the  "  lesser  sinuses"  or  pouches  of  the  aorta, 
the  current  of  the  blood  ejected  from  the  left  ventricle  is  not 
able  to  press  the  semilunar  valves  against  the  sides  of  the 
aorta,  so  that  the  flow  of  blood  is  not  impeded  into  the 
coronary  vessels  ;  and,  likewise,  as  the  semilunar  valves  are 
kept  in  the  middle  of  the  current  of  the  retrograde  blood, 
the  orifices  of  the  coronary  arteries  are  constantly  open,  and 
thus  the  supply  of  blood  to  the  heart  is  never  interrupted. 

In  their  course,  the  coronary  arteries  exhibit  a  great  pe- 
culiarity, described  by  Professor  Jeffrey,  and  to  which  I  shall 
afterwards  have  occasion  to  refer,  when  pointing  out  the 
influence  of  muscular  contractions  upon  the  circulation  in 
arteries.  These  vessels,  in  place  of  being  encircled  by,  or 
intermingled  with,  muscles,  pass  along  the  tendinous  and 
deep  grooves  which  separate  the  auricles  from  the  ventricles ; 
and  by  which  simple  contrivance  neither  the  arteries  nor  the  See  Appendix 
„  J  accompanying  veins  can 


suffer  any  compression 
to  interrupt  their  circu- 
lation, either  from  the 
auricular  or  ventricular 
contraction. 


In  the  vertical  section 
of  the  heart  represented 
in  Fig.  1,  the  relative 
position  of  the  cardiac 
vessels  and  muscles  of 
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the  ventricles  are  drawn,  by  which  it  is  evident  that 
neither  the  contraction  nor  relaxation,  can  have  any  in- 
fluence on  the  transit  of  their  blood.  («,  a,  a),  the  muscular 
parietes  of  the  right  and  (b,b,b),  the  parietes  of  the  left  ven- 
tricle, {c,  c)  and  {d,  d)  are  the  mouths  of  the  right  and  left 
coronary  arteries  and  veins. 

The  two  coronary  arteries  supply  with  blood  not  only  the 
muscular  structure  of  both  auricles  and  ventricles,  and  the 
coats  of  those  portions  of  the  large  arterial  trunks  which  are 
within  the  pericardium,  but  some  of  their  branches  are  re- 
flected on  the  aorta  and  pericardium  itself.  These  branches 
also  inosculate  with  branches  of  the  internal  mammary  and 
bronchial  vessels,  thus  establishing  a  vascular  connection 
amongst  the  different  structures  of  the  heart — a  connection 
which  is  exemplified  in  many  diseases. 

The  coronary  arteries  inosculate  very  freely  with  one 
another,  and  the  surface  of  the  heart  is  covered  with  a  pro- 
digious number  of  minute  branches  injected  and  beautifully 
delineated  by  Ruysch. 

In  the  accompanying  diagram  some  of  the  most  important 
Fig.  2.  branches  of  the  coronary  arte- 

ries and  their  principal  anas- 
tomoses are  represented. 

Having  shown  the  contri- 
vances by  which  the  coronary 
arteries  provide  the  structure 
of  the  heart  with  a  constant 
supply  of  blood,  we  are  next 
led  to  inquire  by  what  mechan- 
ism the  coronary  veins  carry  on 
the  venovxs  circulation. 

Although  there  is  a,  regurgi- 
tation of  the  venous  blood  into 
the  two  venee  cavce,  caused  by 
the  contractions  of  the  right  auricle,  any  reflux  of  the  venous 
blood  into  the  great  coronary  vein  is  completely  guarded 
against,  that  vessel  having  a  semilunar  valve  placed  at  its 
mouth.    By  this  mechanism  no  venous  blood  can  pass  from 


The  coronary 
reins. 


Their  struc- 
ture. 


or  THE  HEART. 


ir 


the  auricle  into  the  vein  during:  the  auricular  contractions  : 

and  at  the  same  time  a  provision  is  made  by  the  sinus  venosus 

for  receiving  whatever  blood  may  flow  into  the  great  venous 

trunk  during  the  closure  of   its  mouth.     This  sinus,  or  The  sinus 

enlargement  of  the  coronary  vein,  seems  to  me  to  perform  use  of. 

here  the  office  of  a  rcceptaculum,  being  so  placed  in  relation 

to  the  ventricle  and  auricle  that  their  systole  and  diastole 

cannot  influence  its  circulation,  and  receiving  the  blood 

coming  from  all  the  venous  branches  into  the  great  trunk, 

until  its  mouth  is  again  opened  by  the  auricular  diastole, 

and  thus  any  over-distention  of  the  veins  in  the  substance  of 

the  heart  is  carefully  guarded  against — a  circumstance-which 

would  inevitably  take  place  was  there  no  sinus. 

From  the  structure  of  the  coronary  vessels  it  may  be 
readily  understood  how  disturbances  in  their  functions 
should  be  materially  affected  when  the  cavities  of  the  heart 
become  congested,  or  when  morbid  changes  are  going  on  in 
its  different  structures  :  subjects  which  have  hitherto  excited 
but  little  attention  from  pathological  inquirers. 

In  general,  throughout  the  system,  it  may  be  observed, 
that  the  blood  in  the  veins  flows  in  an  opposite  direction 
to  that  in  the  arteries,  so  that  the  two  streams  of  blood  are, 
as  it  were,  opposed  to  each  other.  But,  in  the  heart,  the 
current  of  the  blood  in  the  large  branches  of  the  coronary  Jeffcry's  Ob- 

eei  vations  on 

veins,  which  vessels   are  placed    alongside  the    coronary  the  Heart, 
arteries,  runs  in  the  same  direction  with  the  blood  in  the  SeoAppendix 
arteries. 

The  heart  has  a  smaller  proportion  of  nerves  than  some  The  nerves  of 

.        '     ,  the  heart. 

other  organs  ;  and  these  being  derived  both  from  the  great 
sympathetic  and  par  vagum,  explains  the  influence  which 
the  mind  exercises  on  the  heart,  as  well  as  its  sympathies 
with  the  respiratory  and  digestive  apparatus. 

Independently  of  such  diseases  as  are  confined  either  to  u,  diseases, 
the  pulmonic  or  systemic  heart,  each  of  the  heart's  structures 
is  liable,  as  similar  tissues  in  other  organs  into  the  com- 
position of  which  they  enter,  to  be  affected  separately,  or 
they  may  be  all  involved  in  one  disease  ;  and,  whenever  any 
part  of  the  structure  of  the  heart  is  changed,  some  of  its 
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functions  become  disturbed,  and  various  alterations  neces- 
sarily take  place  in  the  distribution  of  the  blood.  If,  for 
example,  from  any  alteration  of  structure,  the  blood  cannot 
readily  pass  from  the  right  auricle  into  the  right  ventricle, 
or  from  the  right  ventricle  into  the  pulmonary  artery,  it  will 
be  naturally  anticipated  that  either  of  these  changes  will 
produce  some  irregularity  in  the  distribution  of  the  venous 
blood.  So,  also,  when.,  if  either  the  left  auricle  or  the  left 
ventricle  cannot  propel  the  blood  in  its  natural  current,  or 
with  its  usual  velocity,  a  variety  of  symptoms  will  arise  from 
a  disturbance  in  the  circulation  of  the  arterial  blood, 
H«irt  alone  On  Contemplating  the  structure  and  function  of  the 
to  cireuMe"'  Central  Organ  of  the  circulation,  for  the  purpose  of  elucidating 
the  blood.  ^^xq  nature  of  its  various  diseases,  it  is  essential  that  our 
researches  should  not  be  limited  to  the  function  of  the  heart 
alone,  but  that  such  inquiries  should  be  extended  to  those 
organs  which  are  intimately  associated  with  the  heart,  and 
which  materially  contribute  to  the  circulation  of  the  blood. 

Though  it  may  be  strictly  true  that  the  blood  flows  in  a 
circle,  and  that  the  heart,  like  a  syringe,  has  sufBcient  mus- 
cular power  to  propel  the  vital  fluid  throughout  the  whole 
system,  there  are  other  physical  conditions  necessary  for  the 
due  performance  of  that  important  function — conditions  to 
which  we  must  constantly  refer  in  all  our  pathological  re- 
searches. 

Variatiom  of      It  is  not  only  indispensable  that  a  certain  quantitv  of 

the  Bupplv  of   ,  ,      J  , 

blood  to  dif-   blood  be  sent  to  every  part  of  the  body,  but  that  the  supply 

ferent  organs  i  i 

to  the  difterent  organs  be  variously  modified.    In  some  it  is 
requisite  that  such  supply  be  always  equal  and  uniform, 
whilst  in  others  it  is  necessary  that  on  certain  occasions  the 
quantity  of  blood  be  either  diminished  or  increased. 
Supply  to  tiie      Of  the  first  of  these  conditions  there  is  an  example  in  the 
form iraiti,  for  the  due  performance  of  whose  functions  the  supply 
of  blood  must  be  always  uniform  ;  and  of  the  other  we  have 
tothesto.     an  illustration  in  the  stomach,  to  which  viscus,  during  the 
mach varies,  pj.Q(,ggg      digggtion,  the  quantity  of  blood  is  more  or  less 
increased. 

Another  illustration  of  a  temporary  change  iu  the  quantity 
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of  blood  supplied  to  particular  organs  is  afforded  in  the  I 
erectile  tissues,  that  structure  being  employed  in  certain  parts  »nd  to  th«  ' 
for  the  sole  purpose  of  altering  their  form,  in  order  to  enable  tissue*, 
the  organs  to  which  they  belong  to  perform  a  particular 
function.    Hence  the  erectile  tissue  of  the  nipple  becomes 
injected  with  blood,  to  enable  the  infant  to  withdraw  the 
milk  from  the  lacteal  tubes. 

For  thus  modifying  the  distribution  of  the  blood  in  the  Organs  em-  i 

°  ployed  m  the! 

various  organs,  we  shall  find  that,  besides  the  influence  circulation 

°  beiiJos  the 

of  the  nervous  system,  there  are  employed  no  less  than  iie»rt- 
Jive  other  organs  as  well  as  the  heart :  the  arteries, 
the  capillaries,  the  veins,  the  muscles  or  active  organs  of 
motion,  and  the  respiratory  apparatus.  The  co-operation  of 
these  different  organs  for  carrying  on  the  circulation  of  the 
blood  when  the  body  is  in  health  renders  it  essential,  in 
prosecuting  our  pathological  researches,  that  the  share  which 
each  of  them  has  in  executing  that  important  function 
should  be  separately  considered  ;  for  it  is  evident  that,  as 
the  healthy  circulation  depends  on  the  due  performance  of  ' 
the  natural  functions  of  these  different  organs,  so  it  will 
happen  that  disorders  of  the  heart  must  modify  their  func- 
tions J  and,  on  the  other  hand,  changes  in  their  functions 
will  influence  the  functions  of  the  heart. 

The  arteries,  whether  by  an  elastic  power  alone,  or  by  Function  of  , 
elasticity  and  muscularity  combined,  lend  the  heart  an  im- 
portant  aid  in  conveying  the  blood  to  the  capillaries.  I  have 
already  stated  that  it  is  not  requisite  that  the  blood  should 
be  transmitted  to  all  parts  of  the  body  with  the  same  velocity, 
or  that  the  supply  to  the  different  organs  be  at  all  times 
uniform.     These  purposes,  as  well  as  to  provide  for  the  exi- 
gencies which  certain  organs  may  demand,  when,  from  our  ' 
habits  or  avocations,  the  circulation  becomes  disturbed,  are 
all  fulfilled  by  particular  modes  in  the  distribution  of  the  > 
arteries.    And  the  coats  of  the  arteries  are  beautifully  con- 
trived by  their  elasticity  to  admit  either  of  an  increase  or 
of  a  diminution  in  their  calibre,  in  order  to  accommodate 
themselves  to  the  constant  changes  which  are  taking  place 
in  the  currents  of  the  vital  stream. 
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As,  therefore,  the  heart,  though  it  has  the  power  to  cir- 
culate the  blood,  has  not  the  power  to  direct  any  extra 
quantity  of  blood  more  to  one  part  of  the  body  than  to  an- 
other, that  office  must  be  performed  by  changes  in  the  func- 
tions of  the  proper  vessels  of  the  organs, — their  vasa  propria, 
— influenced  and  regulated  by  the  nervous  system. 

The  length  of  different  arterial  trunks, — the  different  an^f/e* 
at  which  the  branches  leave  the  trunks, — the  varieties  in  the 
course  of  arteries, — the  tortuosities, — the  different  modes  in 
which  they  ramify, — the  anastomoses  and  plexuses  of  arteries, 
are  all  peculiarities  of  arrangement  which  we  find  in  the 
arteries,  and  which  are  calculated  to  modify  the  circulation 
of  the  blood  in  particular  organs. 

A  remarkable  difference  in  the  length  of  arteries,  as  well  as 
in  the  angle  by  which  they  come  off  from  the  trunk,  is  exem- 
plified in  the  renal  and  spermatic  vessels  ;  whilst  the  carotids 
and  vertebralSj  the  arteries  of  the  uterus  and  of  the  spleen,  are 
each  examples  of  tortuosities  in  the  distribution  of  arteries, 
obviously  intended  either  to  modify  the  momentum  of  the 
blood,  or  to  ensure  a  regular  supply  to  particular  organs. 

The  anastomoses  of  arteries,  such  as  that  formed  by  the 
coronary  vessels  of  the  heart,  stomach,  and  lips,  and  by  the 
arteries  of  the  iris,  and  likewise  the  free  inosculation  between 
the  carotids  and  vertebrals  established  by  the  basilar,  are 
all  modifications  in  the  distribution  of  arteries,  which  serve 
the  essential  purpose  of  preventing  any  interruption  to  the 
necessary  supply  of  blood  to  the  respective  organs. 

And,  although  the  heart  propels  the  blood  with  a  certain 
velocity  to  the  smaller  branches  of  the  arteries,  the  modifi- 
cations in  the  circulation  produced  by  their  numerous  anas- 
tomoses in  many  parts  of  the  body  must  diminish  to  a 
greater  or  less  degree  the  blood's  momentum. 

The  arterial  plexus  found  in  man,  and  which  is  still  more 
remarkable  in  some  organs  of  the  lower  animals,  is  a  mode  of 
arteries  ramifying  which  fulfils  an  important  office  in  the 
circulation. 

The  plexus  of  the  ophthalmic  artery  in  some  birds  pre- 
vents the  pressure  of  the  column  of  blood  on  the  visual 
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organs  when  these  animals  are  under  water  with  their  heads 
placed  downwards  in  search  of  food. 

{a,  a)  Branches  of  the  carotid 
artery,  from  which  is  derived  the 
plexus,  (b)  The  plexus,  of  a  tri- 
angular form.  From  its  base  in- 
numerable small  branches  arise, 
and  which  unite  at  the  opposite 
angle  (c). — Hovirp. 

Tn  the  graminivorous  animals,  Tiia  Heu 

I  =>  MirabiU  of 

j    whose  heads  are  kept  so  con-  GaUn. 
\  stantly  in  a  depending  position 
whilst  feeding,  a  like  purpose  is  served  by  a  plexus  of  the  in- 
ternal carotid  artery. 

Fig.  4  represents,  in  a  foetus  calf,  the  plexus  formed  by 

p.^  ^  the  internal  carotid  artery,  « 

called  by  Galen  the  rete  mi- 
rabile.  (a)  is  the  top  of  the 
common  carotid  artery,  (ft) 
the  external  carotid  arteries, 
(c)  several  arteries  which 
supply  the  place  of  the  single 
internal  carotid  in  man,  (d) 
numerous  small  serpentine 
branches  into  which  these 
arteries  are  subdivided  in 
their  progress  through  the 
cranium,  (e)  these  branches 
joining  again  into  (/),  the 
principal  trunk  of  the  internal  carotid  artery  within  the 
head,  and  which  afterwards  divides  into  branches,  resem- 
bling those  in  man. — Monro. 

Some  aquatic  animals,  whose  habits  render  them  subject  rheinte»- 

cosul  plexM 

to  great  vicissitudes  of  pressure,  from  the  depth  of  the  waters  in  aquati* 
m  which  they  occasionally  dwell,  are  also  provided  with  a 
special  apparatus,  or  rete,  in  the   organs  of  circulation, 
which  appears  to  me  to  be  intended  to  guard  them  against 
the  pernicious  effects  of  that  congestion  which  would  other- 
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•wise  be  caused  by  the  stoppage  of  the  circulation  in  the 
exterior  of  the  body.  In  the  whale,  dolphin,  and  other 
cetaceous  fishes,  the  intercostal  arteries  form  a  very  ex- 
tensive plexus,  these  vessels  dividing  into  many  tortuous 
branches,  which  again  reunite ;  so  that  when  the  animal 
descends  into  very  deep  water,  as  its  necessities  require 
it  to  do,  the  pressure  of  the  superincumbent  medium  must 
<3iminish,  and  even  retard  altogether,  the  blood's  flow  into 
the  exterior  vessels  of  the  body,  causing  it  to  accumulate 
■within  the  great  cavities,  more  especially  the  chest.  It  will 
then  collect  in  the  vascular  network,  as  in  a  reservoir,  from 
-which  it  will  again  flow  to  the  surface  of  the  body  whenever 
the  animal  emerges  from  the  deep. 
See  Phil.  Tr.  This  arterial  plexus  was  first  described  by  John  Hunter, 
and  subsequently  a  more  detailed  account  has  been  given  by 
*  9te  Histoire  Brcchet,  though  he  has  attributed  to  it  a  very  different  use  in 

Anatomique  ^ 

et  Phygioio-   the  cconomy  from  what  has  now  been  given. 

gique  d'uti  _  _  ° 

Orgaiie  Vas-      To  accomplish  a  similar  purpose  in  the  circulation,  some 

calaire  dan« 

ie  Cctace.  important  organs  ai"c  supplied  with  vessels  from  several 
.f»rpUe'/''"^  trunks,  as  the  brain,  with  its  two  vertebral  and  two  carotid 
atttfcks!^*"  arteries,  the  stomach,  with  its  branches  from  different 
trunks,  and  the  eye,  with  branches  both  from  the  internal 
and  external  carotids. 
"Titeoapii  a-y  The  capillaries,  too,  co-operate  with  the  heart  and  arteries 
in  carrying  on  the  circulation,  and  more  especially  for  regu.- 
lating  and  modifying  the  quantity  of  blood  requix-ed  for  par- 
ticular organs.  At  the  same  time,  the  capillary  circulation 
is  independent  of  the  general  circulation,  of  which  we  see 
abundant  proofs  in  the  temporary  flushes  of  the  cheeks,  and 
in  the  redness  of  particular  portions  of  the  skin.  And,  when 
Ti  finger  is  inflamed,  the  diseased  action  appears  to  be  first 
limited  to  the  cutaneous  capillaries  ;  and  only  when  the  in- 
flammation has  arrived  at  a  certain  degree  of  intensity  does 
the  arterial  system,  and  subsequently  the  heart  itself,  become 
influenced. 

The  functions  of  the  capillaries  are  greatly  modified  by  the 
condition  of  the  heart,  and  the  action  of  the  heart  is  equally 
^nodified  by  the  capillaries  ;  and  so  intimately  associated  arc 
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these  two  portions  of  the  sanguineous  system ,  that,  whether 
in  acute  or  chronic  disease,  it  is  seldom  found  that  there  is 
any  serious  disturbance  in  the  one  without  a  corresponding 
change  in  the  condition  of  the  other. 

Although  the  offices  in  the  circulation  which  the  veins  per-  The  Tenov» 
form  are  quite  subservient  to  those  of  the  arterial  and  capil- 
lary  systems,  being  chiefly  employed  to  return  to  the  heart 
the  blood,  after  it  has  undergone  certain  changes  in  the  or- 
gans of  secretion  and  excretion,  mixed  with  the  chyle,  and 
arterialised  in  the  lungs,  there  are,  likewise,  several  distinct 
functions  performed  by  different  subdivisions  of  the  venous 
system,  and  also  by  the  veins  of  some  organs. 

For  these  purposes  there  are  particular  arrangements. 
The  subcutaneous  veins  are  placed  externally  to  the  muscles,  ti 
and  have  numerous  valves  to  prevent  any  regurgitation  of 
the  blood  that  might  be  occasioned  by  external  pressure  or 
by  the  contractions  of  the  subjacent  muscles,  whilst  the  inter- 
muscular veins  are  placed  in  sheaths  along  with  the  arteries, 
the  vence  comites,  and  are  in  such  relation  to  the  muscles  that  The  tent: 
they  are  completely  under  the  influence  of  their  contractions. 

In  number  and  size  the  veins,  compared  with  the  arteries.  The  compa- 
rative nnm- 
bor  of  vein» 
anU  »rleri(»» 


also  differ  exceedingly  in  different  parts  of  the  body.    The  borofveTn* 


size  of  the  pulmonary  veins  scarcely  surpasses  that  of  the 
pulmonary  artery,  and  in  the  intestines  the  number  of  arte- 
ries and  veins  is  nearly  equal  3  but  in  the  cerebro-spinal  and 
portal  systems  their  number,  compared  to  that  of  the  arteries, 
is  very  considerably  larger. 

The  tortuosities  of  the  veins  of  the  uterus  and  testis  also  The  torturBi- 
present  peculiarities  of  the  venous  system  3  and,  however  ^'^'°^^""** 
inexplicable  the  tortuosities  may  be,  they  must  have  a  con- 
siderable influence,  and  co-operate  along  with  the  heart, 
arteries,  and  capillaries  in  the  important  office  of  the  circu- 
lation of  the  blood  in  the  respective  organs. 

But  the  office  either  of  diminishing  or  of  increasing  the  Thecircuia- 
quantity  of  blood  in  certain  parts  of  the  body  at  particular  byvTuii 
times  is  a  function  of  the  circulation  not  depending  alone 
upon  the  heart,  b\it  on  the  nervous  system.    When,  for  in- 
stance, food  is  taken  into  the  stomach,  its  vessels  become 


causes. 
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more  replete  with  blood.  When  the  intellectual  powers  are 
excited,  an  additional  quantity  of  blood  flows  into  the  brain  ; 
and  so  also  with  regard  to  the  erectile  tissues  of  the  corpora 
cavernosa,  and  the  vessels  of  the  uterus  and  testes,  whenever 
these  organs  are  called  upon  to  perform  their  special  func- 
tions. 

In  like  manner  we  shall  find  that  the  heart  itself  requires 
a  different  quantity  of  blood  in  its  varied  conditions  ;  and  it 
becomes  an  interesting  subject  of  inquiry  to  discover  how 
that  supply  of  the  vital  fluid  to  the  heart  is  alwa)'^s  fui'nished 
with  the  requisite  regularity; — a  function  which  I  shall  en- 
deavour to  demonstrate  is  performed  by  the  muscles  or  or- 
gans of  active  motion. 
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THE   MUSCULO-CARDIAC  FUNCTION. 

The  musculo-eardiac  function  explained ;  some  organs  perform  several  dif- 
fei'ent  fimctions ;  influence  of  muscles  on  the  circulation ;  they  accelerate 
the  retui'n  of  the  venous,  and  impede  the  exit  of  the  arterial,  blood;  some 
muscles  emjiloyed  to  cotnpress  arteries ;  some  arteries  are  exposed  to,  and 
others  protected  from,  muscular  pressure ;  why  veins  accompany  only 
some  arteries ;  influence  of  muscular  contractions  on  the  vasa  pi-opria  of 
muscles ;  anatomy  of  the  vertebral  and  spinal  arteries ;  anatomy  of  the 
carotid  arteries  ;  erroneous  opinions  of  the  use  of  tortuosities  of  the  cere- 
bral arteries;  phenomena  explained  by  the  musculo-eardiac  function; 
these  phenomena  emtmcratcd ;  influence  of  the  musculo-eardiac  function 
on  diseases  of  the  lieart ;  many  symptoms  explained  by  it. 

However  difficult  it  may  hitherto  have  been  satisfactorily 
to  explain  any  of  the  phenomena  of  liv  ing  bodies,  yet,  when- 
ever a  step  has  been  gained  in  physiological  science,  we  are 
struck  with  the  remarkable  simplicity  in  the  means  which 
Nature  emploj'^s  for  accomplishing  what  had  to  us  appeared  xhesimpii. 
a  most  complicated  function  in  the  animal  economy.    In  en-  t^re'8^vori^ 
deavouring,  therefore,  to  explain  any  of  those  phenomena  of 
living  beings  which  have  hitherto  evaded  research,  it  may  be 
anticipated  that,  if  such  inquiries  be  successful,  they  will  not 
lead  to  the  discovery  of  new  laws,  but  probably  unfold  the 
same  simplicity  of  means  for  performing  those  operations  of 
the  economy  which  have  already  been  disclosed  by  human 
intellect.    It  has,  indeed,  been  justly  observed,  in  allusion  to 
the  progress  of  chemical  science,  that  it  has  shown  "  from 
what  a  small  store  of  primitive  materials  have  all  that  we 
behold  and  wonder  at  been  created  !"    And  in  like  manner  CheneTix. 
it  appears  that,  as  physiology  has  advanced  and  we  have  been 
able  to  explain  any  of  the  phenomena  of  living  animals,  the 
laws  which  govern  them  are  found  to  be  equally  few  and 
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simple ;  so  that  it  is  by  no  means  improbable  that  some 
such  general  law  as  that  of  gravitation,  which  governs  inani- 
mate matter  may  yet  be  discovered  to  govern  and  regulate 
all  the  phenomena  of  organised  beings  ! 

In  the  arrangements  of  the  animal  economy  it  may  be  fre- 
quently observed  that  one  organ  is  destined  to  perform  several 
distinct  functions — functions,  indeed,  in  some  instances  so 
dissimilar  and  apparently  so  unconnected  with  one  another, 
that  it  could  not  be  well  anticipated  that  they  should  be  ex- 
ecuted by  the  same  physical  apparatus.  Thus,  for  example, 
the  muscles  of  the  jaw  are  not  only  employed  to  masticate  the 
food,  but  they  at  the  same  time,  and  by  the  same  muscular 
effort,  evacuate  the  salivary  glands,  squeezing  the  saliva  into 
the  mouth  by  the  pressure  which  they  produce  during  their 
contractions  on  the  salivary  apparatus.  The  urinary  organs 
of  the  male,  moreover,  are  employed  for  the  transmission  of 
the  seminal  fluid,  as  well  as  to  afford  a  passage  for  the  urine. 
And  the  bones  not  only  support  the  body  like  a  framework, 
but  they  afford  fixed  points  for  the  origin  and  insertion  of 
the  various  muscles,  and  also  form  walls  of  defence  for  the 
internal  organs,  as  the  brain  and  the  thoracic  and  jielvic 
viscera. 

The  functions  of  the  respiratory  apparatus  are  still  more 
multiplied.  Besides  arterialising  the  blood,  conveying 
odorous  substances  through  the  nasal  passages  to  the  organ 
of  smell,  assisting  the  return  of  the  venous  and  expelling 
the  systemic  blood,  and  producing  the  voice,  they  also,  as 
I  shall  subsequently  endeavour  to  demonstrate,  are  employed 
in  modifying  the  supply  of  blood  to  the  heai't.  In  birds  we 
find  that  the  functions  of  the  respiratory  apparatus  are  even 
more  numerous,  the  air  passing  into  membranons  sacs  within 
the  chest  and  abdomen,  as  well  as  into  their  hollow  bones,  in 
order  to  assist  their  flight. 

In  like  manner  we  shall  find  that  the  voluntary  muscles,. 
besides  being  the  active  organs  of  motion,  destined  to  per- 
form the  various  movements  of  the  body,  are  essential  auxi- 
liaries in  the  circulation  of  the  blood,  in  the  arteries  as  well 
as  in  the  veins,  performing  both  these  offices  merely  by  the 
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pressure  which  they  produce  during  their  coutractions  upon 
the  adjacent  vessels.  And  further,  when  such  muscular 
efforts  are  required,  an  additional  vigour  being  at  the  same 
moment  wanted  for  the  heart,  this  oflice  is  performed  by  the 
same  muscular  contractions  which  are  employed  to  accom- 
plish the  effort ;  and  thus  it  is  wisely  constituted  that  the 
very  same  organs  which  perform  the  movements,  and  neces- 
sarily cause  a  certain  degree  of  exhaustion,  are  also  the 
means  of  invigorating  the  heart  itself. 

A  general  view  of  the  means  by  which  the  circulation  of  The  muscle* 
the  blood  is  carried  on  throughout  the  animal  creation,  as  systemifi 
well  as  the  phenomena  of  diseases,  will  serve  to  point  out  '^"^'^"'*''"'"* 
the  errors  of  those  physiologists  who  have  endeavoured  to 
explain  the  systemic  circulation  by  the  action  of  the  heart 
alone.    The  momentary  flushings  of  the  cheek,  and  the  dis-  Evidence  of 
eased  changes  in  the  cutaneous  capillaries  of  a  common  pus-  anatomy!"" 
tule,  might  surely  have  been  deemed  sufficient  to  show  that 
these  vessels  are  endowed  with  powers  and  perform  functions 
in  the  circulation  which  are  independent  of  the  central  organ  j 
and  the  fact  that  the  circulation  of  the  blood  is  carried  on  in 
some  of  the  lower  animals,  as  in  worms,  which  are  without 
a  heart,  only  by  the  almost  incessant  motions  of  their  bo- 
dies, might  surely  have  indicated  that  muscular  contractions 
have  at  least  some  influence  on  the  circulation  of  the  blood  in 
the  arteries  as  well  as  in  the  veins. 

So  important,  indeed,  is  the  influence  which  the  muscular 
movements  have  on  the  circulation  of  the  systemic  bloody 
that  in  various  tribes  of  animals  the  heart  is  found  deve- 
loped more  and  more  perfectly  in  proportion  as  the  body  is 
less  exposed  to  motion.  Hence  the  restless  insect  requires 
no  heart  to  impel  its  blood,  whilst  the  shellfish,  fixed  and 
motionless  on  its  rock,  is  provided  with  a  central  organ  or 
heart,  to  carry  on  the  circulation.  In  man  the  duty  required 
of  the  heart  must  therefore  vary  considerably  with  his  bodily 
pursuits,  the  sedentary  habits  of  some  preventing  it  from 
deriving  little  or  any  assistance  from  the  organs  of  loco- 
motion, whilst  the  active  occupation  of  others  will  materially 
aid  the  circulation  of  the  blood. 

k'2 
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Muscles  ac-  When  the  respiratory  apparatus  is  healthy,  and  the  cir- 
return' oHhe  ciilation  through  the  right  heart  vnidisturbed,  the  pulmonary 
yenousbiood.  ^^j^^  ^  Sufficient  supply  of  arterialised  blood  to  the 

left  heart  for  the  ordinary  purposes  of  the  systemic  circu- 
lation. During  sleep  this  must  be  strictly  true  ;  but  if 
the  heart  is  suddenly  required  to  act  with  an  additional 
vigour, — a  circumstance  which  is  constantly  taking  place 
whilst  we  are  awake, — an  increased  supply  of  blood  then  be- 
comes necessary,  the  energy  of  the  heart  depending  on  the 
quantity  of  blood  with  which  it  is  supplied.  This  important 
office  we  shall  find  is  fulfilled,  not  only  by  accelerating  the 
flow  of  the  v^enous  blood  into  the  right  heart,  but,  as  I  shall 
endeavour  to  show,  also  by  impeding  the  exit  of  the  arterial 
blood  from  the  left  heart :  both  which  purposes  are  admirably 
eflFected  simply  by  the  change  of  form  which  the  muscles 
undergo  during  their  contractions. 

That  the  velocity  of  the  circulation  in  the  veins  of  the  ex- 
tremities is  accelerated  by  the  contraction  of  the  muscles  of  the 
limbs,  and  consequently  that  muscular  exertions  assist  in  pro- 
pelling the  venous  blood  towards  the  right  heart,  is  a  fact  long 
since  pointed  out  and  generally  admitted  by  physiologists. 
s^A.ppmAi7s.  ^as  considered  by  Haller,  and  has  never  been  contradicted 
by  subsequent  writers,  as  alone  sufficient  to  explain  both 
the  increase  in  the  heart's  action  and  the  ft-equency  of  re- 
spiration which  follow  muscular  exertions. 
Muscles  But  whilst  it  was  demonstrated  that  the  pressure  caused 

the  exit  of  by  muscles  during  their  contraction  propels  the  blood  on- 
bi'ood"*"^^  wards  in  the  contiguous  reins  to  the  right  heart,  it  seems 
never  to  have  been  contemplated  what  must  be  the  effect  of 
that  same  compression  on  the  adjacent  arteries,  although 
these  vessels  are  doubtless  alike  exposed  to  its  influence. 
It  will  be  my  object  in  the  future  pages  to  show  that  the 
efiFect  of  muscular  contractions,  both  on  arteries  adjacent  to, 
as  well  as  on  those  imbedded  in,  the  substance  of  muscles, 
must  be  to  compress  these  vessels,  by  which  compression 
the  flow  of  blood  through  them  will  be  more  or  less  impeded ; 
and  it  will  then  appear  that  the  contraction  of  muscles  in- 
creases the  accumulation  of  blood  within  the  heart  in  two 
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ways, — by  accelerating  the  flow  of  the  venous  blood  to  the 
right  heart,  and  by  impeding  the  exit  of  the  arterial  blood 
from  the  left  heart. 

If,  therefore,  by  the  contractions  of  muscles,  the  free 
passage  of  the  blood  be  impeded  in  any  particular  arteries, 
such  as  in  those  imbedded  in  the  muscles  of  the  limbs,  thei-e 
must  take  place  a  corresponding  obstruction  to  the  exit  of 
the  arterial  blood  from  the  left  ventricle,  and  likewise  an 
inci'eased  impetus  to  the  blood  in  those  arteries  whose 
branches  are  not  compressed.  And  in  estimating  the 
legitimacy  of  this  conclusion,  it  ought  to  borne  in  mind  that 
the  arterial  tubes  are  all  so  completely  filled  with  blood  as 
to  constitute,  as  it  were,  a  solid  yielding  column  ;  and  con- 
sequently a  pressure,  however  slight,  made  upon  one  part  of 
it,  must  be  instantly  felt  throughout  the  whole  arterial 
system. 

Mr,  Hyslop,  h  aving  bled  a  lady  to  syncope,  became  sre  Appendix 
alarmed  at  its  long  continuance  ;  and,  on  accidently  raising  ijjsiop's  ob- 
her  from  a  horizontal  position,  firmly  grasping  her  arms  ^*'^*  ' 
and  supporting  by  them  the  weight  of  the  body,  she  rapidly 
recovered.  Surprised  at  this,  more  particularly  as  the 
change  from  the  horizontal  to  the  erect  posture  might  have 
been  expected  to  have  had  an  opposite  effect,  Mr.  Hyslop 
was  led  to  reflect  what  could  be  the  cause  of  so  sudden  a 
restoration  of  the  heart's  action  in  this  instance  ;  and  he 
became  convinced  that,  whilst  elevating  the  body,  and  allow- 
ing its  weight  to  be  supported  on  that  part  of  the  arms  along 
which  the  brachial  arteries  pass,  he  must  have  compressed 
these  vessels,  the  effect  of  which  compression  would  be  an 
impediment  to  the  flow  of  blood  through  them,  and  con- 
sequently an  increase  in  the  quantity  of  blood  in  the  heart. 
He  thence  concluded  that  the  rapid  recovery  of  this  patient 
from  syncope  must  be  analogous  to  the  artificial  process  of 
transfusing  blood.    Subsequent  experiments  enabled  him  to  and  ins  ex- 

^  ^  '■  penments. 

prove  the  accuracy  of  his  observations.  He  found  that  by 
the  application  of  a  tourniquet  on  the  brachial  artery  he 
could  increase  the  heart's  action  about  ten  pulsations  in  five 
minutes ;  an  ingenious  mode,  which  he  afterwards  proposed 
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to  adopt  in  order  to  revive  the  heart  in  cases  of  syncope  or 
apparent  drowning. 

This  interesting  observation,  as  I  shall  endeavour  to  show, 
leads  not  only  to  a  satisfactory  explanation  of  some  phe- 
nomena of  the  circulation,  but  in  particular  it  proves  how 
the  quantity  of  arterial  blood,  and,  consequently,  the  vigour 
of  the  heart's  action,  are  increased  by  muscular  exertions  ; 
and  it  seems  remarkable  that,  although  Parry,  Kellie,  and 
other  ingenious  men  had  employed  artificial  means  for  com- 
pressing arteries,  in  order  to  relieve  some  diseases,  yet 
they  never  seemed  to  have  contemplated  what  would  be 
the  effect  of  muscular  contractions  on  the  circulation  of  the 
adjacent  arteries,  and  of  their  influence  upon  the  recent 
circulation.  Indeed,  without  being  able  to  give  any  expla- 
nation of  so  curious  a  result,  it  is  narrated  that  the  French 
conscripts  had  been  in  the  practice  of  simulating  a  disease 
of  the  heart  by  tying  a  small  thread  round  the  neck  suf- 
ficiently tight  to  lessen  the  force  of  the  circulation  in  the 
carotids  ;  and  one  youth  is  particularly  mentioned,  who 
caused  a  violent  palpitation  of  his  heart  by  tying  a  narrow 
ligature  very  tightly  round  the  upper  part  of  both  arms. 

The  effect  of  muscular  contractions  in  compressing 
arteries,  and  thus  increasing  the  action  of  the  heart  by  im- 
peding the  circulation  of  the  blood  through  them,  may  be 
demonstrated  by  experiment,  as  well  as  by  an  examination 
of  various  phenomena. 

If  the  radial  artery  of  a  person  who  is  powerfully  con- 
tracting the  muscles  of  the  hand  and  ai-m  be  examined,  its 
pulsations  are  soon  found  to  become  feeble,  and  at  last  they 
are  scarcely  perceptible  ;  whilst  the  moment  the  muscles  are 
relaxed  the  artery  is  perceived  to  beat  with  its  natural  force. 
By  the  same  experiment  it  may  also  be  shown  that  the  effect 
of  impeding  the  transit  of  the  blood  in  the  arteries  is  to  in- 
crease the  action  of  the  heart ;  for  it  will  be  foimd  that,  in 
proportion  as  the  strength  of  the  pulsations  of  the  radial 
artery  diminishes,  so  is  the  impulse  of  the  heart  increased. 

Next  let  us  consider  the  j)osition  of  arteries  in  their 
relation  to  the  muscles,  and  learn  the  mechanism  which 
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enables  the  muscles,  on  contracting,  to  compress  the  conti- 
guous vessels  in  such  a  manner  as  to  impede  the  systemic 
circulation. 

For  performing  this  important  function,  and  which  I  have 
denominated  the  musculo-cardiac  function,  we  perceive  several 
simple  and  beautiful  contrivances ;  whilst  we  also  find  a 
striking  illustration  of  this  peculiar  office  of  the  muscular 
system  in  the  mechanism  which  nature  has  adopted  in  order 
to  prevent  the  compression  of  some  arteries,  when  such  com- 
pression would  be  injurious  to  the  performance  of  the  func- 
tions of  those  organs  which  such  arteries  supply.  For, 
although  it  appears  it  is  not  requisite  that  every  organ 
should  be  at  all  times  supplied  with  the  same  quantity  of 
blood,  yet  there  are  others  wherein  any  deficiency  in  the 
supply  would  be  prejudicial,  or  even  fatal,  to  the  functions  Z 
of  life  ;  and  hence,  whenever  the  heart  requires  an  additional 
quantity  of  blood,  that  office  is  fulfilled  by  impeding  the 
flow  of  the  arterial  blood  only  through  the  vessels  of  those 
organs  which  do  not  at  all  times  require  a  uniform  supply  of 
the  vital  fluid. 

In  accordance  with  these   positions,  we  find  that  the  some  arte- 
arteries  of  all  organs  of  the  first  denomination  are  so  placed,  tot^uYgom* 
that  they  must  inevitably  be  more  or  less  compressed  by  the  fmrn^prcs-  ] 
contractions  of  the  adjacent  muscles ;  whilst  the  arteries  of 
the  other  class  of  organs  are  so  situated,  that  they  are  pro- 
tected from  all  pressure  which  would  arise  from  the  con- 
tractions of  those  muscles  that  are  contiguous  to  them. 

For  a  demonstration  of  the  first  of  these  conditions  we 
must  look  at  the  arteries  of  the  limbs ;  for  those  of  the  brain, 
heart,  stomach,  and  iris  each  exemplify  particular  con- 
trivances, by  means  of  which  the  quantity  of  blood  in  these 
organs  is  not  subject  to  any  variations  from  muscular  con- 
tractions. 

There  are,  indeed,  several  points,  in  the  anatomy  both  of 
the  muscles  and  of  the  arteries,  which  seem  to  be  specially 
subservient  to  the  musculo-cardiac  function.     Arteries  are  why  veins 
found  to  accompany  the  veins  where  it  is  intended  that  both  gomearteiIe» 
these  systems  of  vessels  shall  be  influenced  at  the  same  time 
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by  muscular  contractions  ;  yet,  long  as  this  relative  position 
of  the  blood-vessels  and  muscles  of  the  limbs  has  been 
known  to  anatomists,  no  rational  explanation  of  the  purpose 
of  this  arrangement  has  ever  been  given.  It  is,  how- 
ever, evident,  according  to  the  preceding  views,  that,  by  such 
a  disposition  of  the  two  systems  of  vessels,  the  velocity  of 
the  blood  is  equally  influenced  in  the  arteries  and  in  the 
veins  whenever  the  adjacent  muscles  are  contracted  j  and 
that,  whilst  muscular  contractions  assist  in  propelli^ig  the 
blood  in  the  veins  forwards  to  the  right  heart,  the  valves 
preventing  its  regurgitation,  we  are  entitled  to  infer  that  the 
same  pressure  must  impede  the  current  in  the  adjacent 
arteries,  and  thus  diminishes  the  exit  of  blood  from  the  left 
heart. 

Here,  then,  we  have  an  anatomical  fact  affording  addi- 
tional proof  of  the  simplicity  and  infinite  wisdom  which 
Nature  displays  in  all  her  works,  by  employing  one  organ  to 
perform  at  the  same  time  more  than  one  function  :  veins 
and  arteries  accompanying  each  other  in  those  situations 
where  it  is  intended  that  the  circulation  both  of  the  venous 
and  arterial  bloods  shall  be  influenced  by  the  contractions  of 
the  adjacent  muscles,  and  at  the  same  time  those  vessels 
which  are  not  liable  to  compression  from  muscular  contrac- 
tions,not  being  similarly  disposed,  either  with  relation  to  the 
muscles  or  to  each  other ;  and  hence  in  the  internal  viscera, 
as  the  brain,  lungs,  and  liver,  the  veins  do  not  accompany 
the  arteries. 

No  arrangement  could  be  better  adapted  for  such  com- 
pression than  the  course  which  is  assigned  to  the  femoral 
and  brachial  arteries  these  ;  enclosed  in  a  sheath,  with  their 
vence  comites,  being  in  some  places  completely  encircled  and 
as  those  of    embedded  in  the  large  muscles  of  the  extremities,  so  that  on 

the  extre-  i.  i 

inities.        every  movement  or  the  limbs  they  must  suffer  more  or  less 
compression. 

To  exhibit  this  relative  position  of  the  arteries  and  muscles, 
we  have  only  to  examine  a  vertical  section  of  the  thigh  about 
its  middle.  The  arteries^  with  the  ven(c  comites,  are  seen 
enclosed  in  their  sheaths  and  surrounded  by  the  muscles  in 
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such  a  manner  that,  when  the  hmb' is 'moved  and,  conse- 
g  quently,.  these  muscles 

contracted,  their  pressure 
on  the  arteries  must 
necessarily  impede  the 
passage  of  the  blood. 
"  The  effects  that  have 
been  described  of  the 
contractions  of  the  mus- 
cles of  the  extremities 
in  compressing  the  bra- 
chial and  femoral  arteries 
will  suffice  to  point  out 
all  that  is  here  requisite 
to  be  noticed  as  regards 
the  influence  of  the  voluntary  muscles  in  increasing  the 
vigour  of  the  heart ;  but  it  will  also  be  found  that  the  invo- 
luntary muscles  perform  an  equally  important  share  in 
modifying  the  circidation  of  the  blood. 

I  have  already  shown  that  the  arteries  which  supply  the 
heart,  and  likewise  those  of  the  stomach,  lips,  and  iris,  are 
each  so  situated,  that  the  circulation  in  them  can  never  be 
interrupted  by  •  the  movements  of  these  organs.  Neither 
are  the  ai'teries  of  the  brain  nor  those  of  the  lungs  subject 
to  pressure  from  the  contractions  of  any  of  the  voluntary  or 
of  the  involuntary  muscles,  the  anastomosis  and  the  pro- 
tection which  is  afforded  to  the  cerebral  arteries  warding  off 
the  influence  of  any  movements  of  the  neck,  and  the  pul- 
monary vessels  being  affected  only  indirectly  by  the  motions 
of  the  parietes  of  the  chest. 

But,  when  we  examine  the  alimentary  canal,  we  there  find 
an  illustration  of  the  function  performed  by  the  contraction 
of  the  involuntary  muscles  on  the  circulation.  The  vermicular  influence  of 

«   ,  1         1  •  •  1      •         T  c   tl'e  peristaltic 

motions  of  the  stomach  and  intestmes  during  the  process  of  motion  of  the 
digestion,  must  doubtless,  have  a  very  considerable  influence  cwiai."'^*'^ 
on  the  circvilation  of  the  blood,  both  in  the  veins  and  in  the 
arteries  of  these  organs  ;  and  hence,  during  the  peristaltic 
movements  of  the  alimentary  canal,  we  observe  an  increase 
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in  the  impulse  of  the  heart,  aud  an  increase  in  the  frequency 
of  the  pulse.  In  this  respect,  the  circulation  of  the  blood  in 
the  intestinal  canal  in  part  resembles  that  which  exists  ia 
worms,  the  almost  unceasing  movements  of  these  animals 
being  sufficient,  as  I  have  before  noticed,  to  circulate  their 
blood,  unaided  by  a  heart. 

Besides  the  influence  of  muscles,  during  their  contractions, 
in  compressing  the  adjacent  arteries,  it  is  quite  evident  that 
they  must  also  compress  those  vessels  which  are  distributed 
in  the  muscular  substance,  the  vasa  propria,  and  thus 
diminish  the  circulation  through  them ;  and  this  circum- 
stance satisfactorily  explains  an  observation  made  by  the 
older  anatomists,  that  when  a  muscle  is  exposed  in  a  living 
animal,  its  red  colour  diminishes  in  intensity  during  the 
contractions,  and  is  again  renewed  when  the  muscle  is 
relaxed. 

Whilst  investigating  the  phenomena  of  the  musculo- cardiac 
f auction,  it  is  interesting  to  examine  Nature's  contrivances, 
in  order  to  impede  the  flow  of  blood  through  the  arteries, 
when  she  requires  to  increase  the  quantity  of  the  vital  fluid 
in  the  heart ;  and  it  is  no  less  instructive  to  observe  the 
means  which  are  employed  to  prevent  muscles  from  com- 
pressing the  arteries  and  veins  of  certain  organs,  any 
interruption  in  the  supply  of  blood  to  which  would  be 
injurious. 

In  those  arrangements  where  such  compression  from  the 
contractions  of  muscles  is  to  be  avoided,  we  either  find  circles 
of  anastomosis  established  between  different  arterial  trunks, 
or  the  vessels  are  so  placed  that  they  are  completely  protected 
from  all  that  pressure  to  which  they  would  otherwise  be  ex- 
posed by  the  contractions  of  the  adjacent  muscles. 

Of  the  first  of  these  provisions  we  have  examples,  be- 
sides the  anastomosis  of  the  arteries  of  the  heart,  in  the  coro- 
nary arteries  of  the  stomach,  the  intestinal  canal,  the  eyelids, 
and  lips,  and  in  the  circles  of  anastomosis  of  the  arteries  of 
the  iris;  the  effect  of  all  which  free  inosculations  is  obviously 
to  render  any  obstruction  in  the  arterial  circulation  in  these 
organs  impossible ;  a  circumstance  which  would  be  constantly 
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taking  place  from  their  unceasing  moYements,  had  not  such 
anastomosis  been  established. 

The  two  ciliary  arteries  may  be 

Fig.  6.  •'  .  /  . 

seen  in  the  diagram,  each  dividing 
into  two  branches,  which  afterwards 
reunite,  encircling  the  interior  of  the 
globe  of  the  eye.  From  this  arterial 
circle  innumerable  branches  go  off 
at  right  angles  and  are  distributed 
upon  the  iris  ;  and  all  these  branches 
again  anastomose  with  one  another 
and  form  a  circle  round  the  pupillary 
opening.  Thus,  notwithstanding  the 
varied  and  constant  movements  of  the  iris,  every  part  of  it 
must  be  uninterruptedly  supplied  with  blood. 

The  other  provision,  or  where  certain  arteries  are  pro-  Coronary 

Rftcrics  of 

tected  from  any  compression  from  the  contractions  of  the  heart, 
adjacent  muscles,  is  exemplified  both  in  the  heart  and  in 
the  brain.  In  order  to  prevent  any  interruption  to  the  cir- 
culation in  the  vessels  destined  to  supply  the  heart,  there  is 
not  only  a  free  anastomosis  between  the  coronary  arteries, 
but  also  a  peculiarity  of  structure  to  which  I  have  alluded  ;  see  page  15. 
both  arteries  and  veins  passing  along  a  tendinous  furrow  or 
groove  between  the  auricles  and  ventricles  in  such  a  manner 
that,  during  the  unceasing  contractions  and  relaxations  of 
these  cavities,  the  circulation  of  the  blood,  neither  through 
the  veins  nor  arteries,  can  be  interrupted. 

And  again,  if  we  look  at  the  vertebral  arteries,  we  observe  Arteries  o£ 
that  these  vessels  are  also  protected  from  all  muscular  com-  ^'^^ 
pression,  independently  of  having  a  free  anastomosis  esta- 
blished between  them.     These  arteries  pass  along  bony  The  course  of 
canals,  by  which  they  are  so  protected,  that  the  current  of  arteries, 
the  blood  in  them  can  never,  like  that  in  the  carotids,  be 
interrupted  by  any  pressure  from  the  contractions  of  the 
muscles  of  the  neck  during  the  very  frequent  and  varied 
positions  of  the  head  ;  whilst  the  anastomosis  established 
between  the  carotid  and  vertebral  arteries  secures  a  constant 
supply  of  blood  in  all  the  arterial  ramifications  within  the 
bead. 
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The  diagram  represents  the  right  vertebral  artery  passing 

along  the  bony  canal  formed  in 
the  transverse  processes  of  the 
cervical  vertebrae,  by  which 
course  it  is  completely  pro- 
tected from  all  pressure  of  the 
muscles  of  the  neck  during 
their  contractions. 

Indeed,   if  there  had  not 
been  such  a  distribution  of  the 
arteries  of  the  brain,  and  if 
the  vertebral  arteries,  like  the 
carotids,  had  been  constantly 
exposed  to  compression  from 
the  contractions  of  the  mus- 
cles of  the  neck,  and  also  from 
alterations  in  the  position  of 
the  head,  or  if  there  was  no 
free  communication  between 
the  vertebrals    and  carotids, 
then  the  quantity  of  arterial 
blood  within  the  head  would 
have  been  exposed  to  constant 
variations,  and  the  functions  of  the  brain  liable  to  incessant 
disturbance  ;  accidents  which  the  mechanism  I  have  now 
described  is,  however,  calculated  to  avert. 
Illustrated        In  further  corroboration  of  the  purposes  served  in  the 

in  some 

animals ;  economy  by  these  peculiarities  in  the  course  of  some  arte- 
ries, I  may  likewise  notice  the  ingenious  mechanism 
which  is  met  with  in  the  vascular  system  of  certain 
organs  of  the  lower  animals,  all  which  are  evidently  in- 
tended to  guard  against  any  compression  from  the  con- 
tractions of  the  adjacent  muscles,  when  such  pressure  would 
be  injurious. 

in  the  feline  In  thosc  of  the  feline  tribe,  who  use  their  paws  r.  t  only 
for  climbing  but  for  grasping  their  prey,  to  prevent  tha  pres- 
sure which  is  made  unavoidably  on  the  limbs  impeding  the 
circulation  of  the  blood  in  the  brachial  arteries,  each  of  these 
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vessels  passes  through  a  bony  canal  in  the  humerus,  especial^ : 
formed  for  that  purpose,  and  at  that  part  of  it  where 
the  artery  would  be  most  liable  to  compression  were  it  to 
follow  the  ordinary  course.  And  in  the  lion  there  is  such  a 
distribution  of  the  arteries  of  the  head,  that  the  muscles  of 
the  jaw  can  be  kept  for  a  long  time  in  a  state  of  powerful 
contraction  without  the  circvdation  being  interrupted ;  whilst, 
also,  in  this  ferocious  animal,  as  in  others  of  the  feline  tribe, 
the  brachial  artery  passes  through  a  bony  canal,  so  that  its 
circulation  cannot  be  interrupted  by  the  powerful  and  long- 
continued  muscular  contractions  of  its  paws  when  holding 
its  prey. 

In  the  tardigrade  animals,  as  the  sloth,  we  find  that  there  in  the 
are  no  less  than  two  distinct  provisions  in  the  arrangement  ^rdfimclut ; 
of  the  brachial  arteries,  evidently  intended  to  secure  the  cir- 
culation from  being  interrupted  by  the  long -protracted  mus- 
cular contractions  to  which  their  limbs  are  exposed  when 
climbing  or  grasping  their  prey.  Besides  that  peculiarity  of 
structure  in  the  feline  tribe,  where  the  artery  is  guarded 
from  compression  by  passing  through  a  notch  in  the  hu- 
merus, the  brachial  artery  of  the  sloth  divides  into  numerous 

parallel  branches,  which  afterwards  reunite  into  one  trunk  ;  See  Phil.  Tr„ 

.      .      ,p  1840. 
so  that  when  this  creature  is  suspending  itself  oh  a  tree,  or 

grasping  its  prey,  which  it  often  does  uninterruptedly  even 
for  many  hours,  the  long- continued  contraction  of  the  mus- 
cles caused  by  the  grasping  of  the  limbs  cannot  impede  the 
circulation  of  the  blood  in  the  remote  branches  of  the 
brachial  artery.  Mr.  Langstaff  found  it  difficult  to  separate 
the  branches  composing  this  brachial  plexus  ;  but,  from  the 
dissections  he  made,  he  was  disposed  to  believe  that,  besides 
the  artery  forming  a  plexus,  the  trunk  of  the  artery  itself  is 
continued  through  the  plexus,  so  that,  for  the  common  pur- 
poses of  life,  the  circulation  can  go  on  in  the  trunk  of  the 
vessel. 

For  a  like  purpose  a  peculiarity  is  found  in  the  course  of     the  aorta 
the  aorta  in  some  fishes.    After  having  supplied  the  abdo- 
rainal  viscera,  that  vessel  in  the  shark  passes  along  a  channel 
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formed  by  the  bony  processes  of  the  vertebrae,  so  that  the 
circulation  can  never  be  disturbed  in  the  powerfully  mus- 
cular  tail  during  any  of  its  movements. 

The  diagram  r^^presents  a  section  of  the 
tail  of  the  shark,  wherein,  besides  the  spinal 
canal  (a),  there  is  a  foramen  (b),  in  the 
body  of  the  vertebrae  (c),  for  the  passage  of 
the  aorta,  and  another  for  the  veua  cava. — 
Grant. 

The  same  arrangement  is  remarkable  in 
the  long  flexible  necks  of  birds,  and  in  the 
prehensile  tails  of  monkeys,  the  continua- 
tion of  the  aorta  being  in  them  protected 
from  pressure  by  the  inferior  rings  of  the 
vertebrae,  whilst  there  are  also  very  nu- 
merous inosculations  of  the  arteries  of  the 
tail. 

Here,  then,  as  well  as  in  the  brain  and  heart,  are  examples 
of  arteries  passing  along  a  course  by  which  they  are  com- 
pletely protected  from  all  muscular  pressure  ;  whilst  we 
have  found  other  ai'teries  so  placed  in  relation  to  muscles 
that  they  are  siabjected  to  muscular  compression  in  order  to 
fulfil  a  very  important  function  in  the  animal  economy. 

Anatomy  further  reveals  a  circumstance  in  the  circulation 
of  the  spinal  chord  which  is  equally  essential  to  be  borne  in 
mind,  whilst  prosecuting  our  pathological  investigations  on 
the  nervous  system,  as  that  which  I  have  already  mentioned 
in  the  arterial  circulation  of  the  brain  j  though  I  am  not 
aware  that  this  important  structure  has  ever  been  noticed 
by  those  ingenious  physiological  inquirers  who  have  of  late 
years  bestowed  so  much  assiduity  in  investigating  the  func- 
tions of  the  cerebro  -spinal  system. 

The  interesting  anatomical  fact  to  which  I  allude  is,  that 
the  very  same  physical  arrangement  which  is  resorted  to  by 
the  economy  for  securing  a  regular  supply  of  blood  to  the 
brain  also  fulfils  a  similar  office  to  the  spinal  chord ;  and 
consequently  that  the  spinal  chord,  like  the  brain,  must  be 
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influenced  by  disturbances  in  [the  action  of  the  heart ;  and 
hence,  too,  will  arise  another  assemblage  of  symptoms  in  the 
diseases  of  the  heart,  and  which  I  will  endeavour  to  point  out 
are  as  important  an  addition  to  semiology  as  those  derived 
from  the  brain  itself. 

It  had  been  shown,  and  the  parts  were  accurately  de-  Hard 

^  •'  branches 

lineated  by  Haller,  that  the  whole  prolongation  of  the  spinal  form  the  ver- 

chord  from  its  exit  through  the  cranium  to  its  termination 

in  the  cauda  equina,  is  supplied  with  blood  chiefly  by  the 

spinal  arteries  j  the  spinal  arteries  coming  off  from  the  ver- 

tebrals  immediately  after  these  vessels  enter  the  foramen  Their  anas- 

.  toiaosis. 

magnum  of  the  occipital  bone.  But  the  spinal  chord,  it 
ought  to  be  recollected,  like  the  brain  with  its  carotids  as  well 
as  with  its  vertebrals,  has,  besides  the  spinal  arteries,  small 
anastomosing  branches  from  the  parent  trunk,  from  the  in- 
tercostal^ from  the  sacral,  and  from  the  lumbar  vessels  ;  so 

that  any  interruption  to  the  cir- 
culation in  the  spinal  arteries 
may  be  compensated  for  by  a 
supply  of  blood  from  these  other 
channels. 

This  peculiarity  in  the  ar- 
rangement of  the  arteries  of  the 
cerebro- spinal  system  is  illus- 
trated by  the  accompanying 
figure.  The  two  vertebral  arte- 
ries (a,  a)  ascend  parallel  to  the 
spinal  chord,  which  is  repre- 
sented in  dotted  lines,  pass 
over  the  cerebellum,  and  in- 
osculating with  each  other  at 
(J)),  where  they  form  the  ba- 
silar artery.  A  little  anterior 
to  the  union  of  the  verte- 
bral arteries  a  branch  (c,  c) 
comes  off  from  each  trunk, 
which  forms  the  anterior  spinal 
artery. 


Fi?.  9. 
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Cer.bro-Rpi-     The  spinal  chord,  like  the  brain,  is  therefore  supplied  with 
JnipTedTith  blood  almost  entirely  by  arteries,  the  circulation  through 
one  ckannei.  which  can  never  be  interrupted  from  any  movement  of  the 
adjacent  muscles  ;  whilst  at  the  same  time,  like  the  brain,  it 
must  be  readily  influenced  by  every  disorder  in  the  action  of 
the  heart. 

The  circumstance  of  the  whole  cerebrospinal  system 
being  supplied  with  blood  from  the  same  channels,  so  that 
the  circulation  shall  be  always  modified  in  both  of  the  great 
nervous  centres  at  the  same  moment,  and  whenever  there  is 
any  change  in  the  action  of  the  heart,  is  a  fact  highly  im- 
Physioiogical  portant  to  physiology,  and  will  materially  assist  in  explain- 
forrn!"***  ing  the  intricate  association  in  the  functions  of  these  two 
subdivisions  of  the  nervous  system  ;  whilst  it  will  also 
elucidate  many  interesting  pathological  phenomena.  Thus, 
too,  we  have  obtained  an  additional  proof  of  the  unity  of 
the  brain  and  spinal  chord,  as  one  great  nervous  system ; 
and  we  can  now  explain  how,  in  many  disturbances  of  the 
heart,  such  as  those  which  accompany  febrile  diseases,  the 
two  nervous  centres  with  the  nerves  emanating  from  them 
are  so  often  simultaneously  affected. 

Although  these  peculiarities  in  the  distribution  and  in  the 
course  of  the  arteries  of  the  cerebro- spinal  sj'^stem  have  been 
long  known,  yet  the  purposes  which  they  serve  in  the 
economy  have  certainly  not  been  at  all  trnderstoodj  nor,  in- 
deed, could  they  have  ever  been  conjectured,  far  less  satis- 
factorily explained,  until  the  rmisculo- cardiac  function  was 
demonstrated.  And  it  is  remarkable  that  ever  since  the 
peculiar  course  of  the  arteries  of  the  brain  was  first  de- 
scribed, up  to  the  present  period,  physiologists  should  have, 
one  after  another,  been  satisfied  with  giving  nearly  the  same 
unphilosophical  explanations  of  the  purposes  of  this  singular 
vascular  distribution ;  some  conceiving  that  the  osseous 
canals  through  which  the  vertebral  arteries  pass  merely 
serve  the  purpose  of  a  defence,  and  others  conjecturing  that 
this  peculiar  arrangement  was  intended  to  prevent  any 
undue  increase  in  the  size  of  the  vessels. 

Besides  these  peculiarities  in  the  distribution  of  the  vessels 
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of  the  brain  and  spinal  chord,  all  which  are  intended  for  se-  ^^^i"  ^"P- 

*■  plied  with  a 

curing  to  those  organs  a  regular  supply  of  the  vital  fluid,  it  [foj^^JfJ^P"^' 
is  also  of  importance  to  notice  the  proportionably  large 
quantity  of  the  mass  of  the  blood  which  goes  to  the  cerebral 
system,  as  this  will  assist  in  explaining  how  that  system 
should  be  affected,  more  than  any  other,  when  the  functions 
of  the  heart  are  disturbed. 

For,  if  Haller's  calculation  be  correct,  or  if  it  be  even  an  Haiier'g 

calculation. 

approximation  to  the  truth,  that  the  weight  of  the  brain 
is  about  seven  pounds  in  a  body  weighing  two  hundred 
pounds,  and  that  one-sixth  of  the  whole  mass  of  blood 
goes  to  the  brain,  then  the  brain  must  be  supplied  with 
nearly  five  times  more  blood  than  any  of  the  other  parts 
of  the  body. 

Having:  said  thus  much  on  the  anatomy  of  the  vertebral  Anatomy  of 

•'  the  carotid 

arteries,  and  adverted  to  the  unsatisfactory  opinions  that  arteries, 
have  been  offered  of  the  purposes  of  their  peculiar  course 
and  mode  of  distribution,  it  may  be  fit,  also,  to  draw  the 
attention  of  the  reader  to  some  peculiarities  in  the  carotid 
arteries  ;  for  it  must  appear  strange  that,  if  such  decided 
means  were  required  in  order  to  ensure  an  uninterrupted 
circulation  in  the  vertebral,  that  the  carotid  arteries  should 
be  so  much  exposed  to  external  injury,  and  their  circulation 
to  so  many  interruptions  from  the  contractions  of  the  mus- 
cles of  the  neck. 

It  seems,  however,  that  the  same  protection  to  the  circu- 
lation, so  requisite  for  the  vertebrals,  is  not  wanted  in  the 
carotids,  although  a  larger  proportion  of  the  blood  which 
goes  to  the  brain  is  supplied  by  the  internal  carotid  arteries. 
The  external  carotid  is  distributed  upon  the  neck,  the  face, 
and  the  external  coverings  of  the  brain ;  but  the  internal 
carotid  conveys  to  the  brain  a  large  tributary  stream  of 
the  vital  fluid  ;  but  of  so  little  importance  is  the  supply  of 
blood  by  the  carotids  to  that  of  the  vertebrals,  in  animals^ 
that,  when  a  ligature  is  placed  on  one  of  these  vessels,  no 
particular  symptoms  supervene ;    and  even   "  when  both 
carotids  have  been  tied  the  animal  neither^died  nor  ap- 
peared to  be  very  uneasy."    Whereas,  when  the  vertebral  iraiier. 
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arteries  of  rabbits  are  compressed,  it  is  followed  by  instant 
death. 

Before  concluding  these  remarks  on  the  peculiarities  in 
the  arteries  of  the  brain,  and  which  I  have  deemed  it  es- 
sential to  bring  together  in  conducting  our  inquiries  on  the 
pathology  of  the  heart,  there  are  likewise  some  peculiarities 
in  the  structure  of  these  vessels,  and  in  their  mode  of  distri- 
bution after  they  have  entered  the  cranium,  which  are  here 
worthy  of  notice. 

"  All  the  branches  of  the  cerebral  arteries  contained  within 
the  skull  have  a  thin,  solid,  and  more  brittle  substance  than 
the  other  arteries  of  the  body  3"  and  as  the  size  of  these  ves- 
sels cannot  be  much  diminished,  from  the  incompressible 
nature  of  the  cerebral  pulp,  they  do  not  require  to  possess 
those  powers  of  dilatation  and  contraction  like  the  arteries  of 
the  external  and  soft  organs. 

Comparative  anatomy  assists  us  in  this,  as  in  most  other 
physiological  inquiries ;  and  it  appears  that,  throughout  the 
different  races  of  organized  beings,  the  magnitude  of  these 
two  sets  of  vessels — the  carotids  and  the  vertebrals — always 
has  a  certain  ratio  with  the  brain  of  the  class  of  animals 
to  which  they  belong.  In  proportion,  therefore,  as  the  an- 
terior or  intellectual  part  of  the  cerebrum  is  small,  so  we 
find  the  size  of  the  carotids  diminish  ;  and,  on  the  other 
hand,  as  the  anterior  portion  increases,  so  the  carotids  be- 
come large. 

And  "  it  has  been  made  a  general  remark,"  observes 
Bichat,  "  that  animals  with  long  necks,  in  whom  the  brain 
is  necessarily  far  from  the  heart,  the  heart  cannot  excite  the 
brain  so  vigorously  ;  their  intelligence  is  more  limited,  con- 
sequently the  cerebral  functions  are  more  narrowed.  On 
the  contrary,  those  animals  who  have  short  necks,  and 
consequently  in  whom  the  brain  and  heart  more  closely 
approach,  commonly  have  a  corresponding  mental  energy. 
Mankind,  who  have  the  head  placed  far  above  the  shoulders 
compared  with  those  in  whom  it  is  very  close,  sometimes 
offer  the  same^phenomena." 

"  A  Roman  Emperor,  to  show  the  certainty  of  his  hand. 
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did  shoot  a  great  forked  arrow  at  an  ostrich  as  she  ran  swiftly 
upon  the  stage,  and  struck  off  her  head ;  and  yet  she  con- 
tinued to  race  a  Httle  way  with  the  head  off."  Bacon. 

Fui-ther,  as  each  of  the  cerebral  vessels  supplies  different  Each  vessel, 
portions  of  the  brain — the  internal  carotids  conveying  the  turb"d!'^' 
blood  to  the  anterior,  and  the  vertebral  arteries  supplying  different 
chiefly  the  posterior  lobes,  the  cerebellum,  and  the  spinal  ^^'"p'*""'* 
chord — it  may  be  anticipated  that,  whenever  the  circulation 
in  any  one  of  these  vessels,  or  pairs  of  vessels,  is  disturbed, 
different  symptoms  will  be  manifested,  according  to  the 
portion  of  the  brain  which  is  supplied  by  the  particular 
artery. 

When  inquiring  into  the  peculiarities  of  the  arterial  cir-  Arteries  of 
culation   in   the    cerebro-spinal   system,   we    should   not  branesoftke 
omit  noticing  those  of  the  membranes  by  which  it  is  sur-  spinafchord. 
rounded,  as  their  vascular  connections  must  have  a  consi- 
derable influence  on  some  pathological  phenomena. 

Now,  we  find  that  the  same  provisions  which  are  em- 
ployed to  secure  a  due  proportion  of  blood  to  the  brain  are 
also  found  in  the  dura  mater,  that  membrane  being  supplied 
with  branches  from  both  the  external  and  the  internal  caro- 
tids, and  also  from  the  vertebral  arteries.  And  in  a  similar 
manner  the  coverings  of  the  spinal  chord  are  supplied  with 
blood  as  the  chord  itself,  branches  from  the  spinal  arteries, 
and  from  the  intercostal,  lumbar,  and  sacral  arteries,  being 
all  ramified  on  these  membranes. 

The  fact  that  the  fibro-cartilaginous  matter  is  altogether  Peculiarities 
wanting  in  the  cerebral  arteries  serves  to  illustrate  some  of  tures!  ""^'""^ 
the  pathological  characters  of  these  vessels,  and  how  they 
are  influenced  in  so  remarkable  a  manner  when  the  functions 
of  the  heart  are  disturbed.  This  peculiarity  in  the  cerebral 
arteries  is,  that  they  are  reduced  to  capillaries  before  they 
enter  the  cerebral  pulp  ;  and  John  Hunter  was  of  opinion 
that  they  do  not  anastomose  in  the  substance  of  the  brain — 
a  very  probable  circumstance,  as  it  points  out  the  use  of  anas- 
tomosis in  other  organs  of  the  body,  and  that  such  a  vascular 
distribution  could  not  be  required  within  the  bony  cranium. 

From  the  very  peculiar  arrangements  and  distribution  of  Paiiioiogicai 

inferences. 


THE  MTJSCULO-CARDIAC  FUNCTION. 


Tortuosities 
of  the  inter- 
nal carotids. 


See  page  35. 


Erroneous 
notions  of 
their  use. 


the  vertebral  arteries  which  have  been  pointed  out,  it  appears 
to  me  legitimate  to  conclude  that,  inasmuch  as  means  are 
employed  by  the  economy  to  provide  the  brain  and  spinal 
chord,  in  the  healthy  condition  of  the  body,  with  a  uniform 
supply  of  blood,  so  it  must  happen  that,  when  the  regularity 
of  the  heart's  functions  are  disturbed,  the  nervous  system 
will  suffer  more  than  any  of  those  for  the  due  performance 
of  whose  functions  such  regular  supply  of  the  vital  fluid  is 
not  necessary,  and  hence  it  is  that  many  of  those  disorders 
which  are  so  frequently  supposed  to  commence  in  the  head  are, 
in  fact,  caused  by  a  disordered  heart.  On  such  grounds  I 
shall  hereafter  endeavour  to  account  for  the  unnatural  sounds, 
false  images,  vertigo,  inability  to  balance  the  body,  and 
various  disturbances  in  the  functions  of  the  cerebro-spinal 
system,  which  so  frequently,  nay,  almost  invariably,  accom- 
pany diseases  of  the  heart ;  and  all  these  changes  which  take 
place  in  the  functions  of  the  nervous  system  from  a  disturbed 
circulation,  become  useful  diagnostic  symptoms  in  dis- 
eases of  the  heart,  as  well  as  serve  to  establish  a  rational 
system  of  treatment. 

Besides  the  explanation  I  have  now  offered  of  the  important 
use  which  is  derived  from  bony  canals  for  the  passage  of  the 
vertebral  arteries,  I  also  apprehend  that  a  very  diflFerent  pur- 
pose, than  what  has  been  hitherto  conjectured,  is  served  by 
the  tortuosities  of  these  vessels,  as  well  as  by  the  tortuous 
course  of  the  internal  carotid  arteries  before  they  enter  the 
cranium. 

That  such  tortuosities  in  both  these  vessels  can  materially 
alter  the  velocity  of  the  current  of  the  systemic  blood  before 
it  enters  the  brain,  as  has  been  usually  supposed  to  be  the 
effect  of  their  serpentine  course,  is  not  the  case ;  for  it  is 
clearly  demonstrable,  that  even  very  considerable  bendings 
in  a  tube  cause  so  little  diminution  in  the  velocity  of  the 
current  of  a  fluid  passing  through  the  tube,  that  such  a  di- 
minution is  scarcely  calculable,  and  is  not  even  taken  into 
account  by  practical  engineers.  Any  such  explanation  of 
the  use  of  the  serpentine  course  of  the  cerebral  arteries  is, 
therefore,  quite  untenable,  and  we  must  look  for  some 
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less   objectionable   explanation  of  this  peculiar  vascular 
arrangement. 

To  me  it  appears  that  the  tortuous  course  in  the  arteries  Explanation 
of  the  brain  is  solely  intended  to  prevent  the  additional  pres- 
sure which  would  be  caused  upon  the  brain  by  the  weight  of 
the  column  of  blood,  when  the  head  is  bent  downwards, 
were  these  vessels  perfectly  straight.    I  have  already  noticed 
that  in  some  of  the  lower  animals,  whose  habits  require  the 
head  to  be  kept  for  a  long  time  in  a  depending  position, 
still  further  means,  besides  a  serpentine  course  ol'  the  vessels, 
are  resorted  to  for  performing  a  similar  office  in  the  circula- 
tion.   In  the  graminivorous  tribe  I  have  mentioned  that  we 
find  the  carotid  arteries  form  a  plexus,  dividing  into  nu- 
merous branches,  which  afterwards  reunite  ;  and  in  diving 
birds,  whose  heads  are  often  placed  downwards  when  the 
animal  is  in  search  of  food,  there  is  a  vascular  plexus  in  the 
ophthalmic  artery  which,  as  in  the  graminivorous  animals, 
will  counteract  the  additional  pressure  of  the  column  of  blood 
on  the  eye,  which  would  necessarily  be  produced  from  that 
attitude  of  the  head. 

This  is,  no  doubt,  the  chief  function  which  is  derived  from 
the  tortuosities  of  the  internal  carotids,  although  a  further 
use,  an  additional  purpose,  I  am  inclined  to  believe,  is  ob- 
tained from  the  curvatures  in  the  vertebral  arteries. 

In  their  passage  along  the  vertebral  canals,  until  they 
reach  the  second  cervical  vertebra,  these  vessels  cannot  be 
influenced  by  any  movement  of  the  spinal  column,  for  there 
is  no  degree  of  rotatory  motion  in  the  lower  cervical  vertebrae, 
but  merely  a  slight  gliding  or  sliding  motion  obliquely  back- 
wards or  forwards.  When,  however,  the  vertebral  arteries  Additional 
reach  the  second  cervical  vertebra,  and  make  two  turns  "at^ures!"'^ 
before  entering  the  foramen  magnum,  these  turns  are  so 
directed,  that  whatever  movements  are  made  by  the  head  on 
the  first  vertebra,  or  by  the  first  and  second  vertebrae  on  one 
another,  the  arteries,  from  their  bendings,  can  never  be  in- 
jured by  such  movements,  nor  can  the  passage  of  the  blood 
through  them  be  at  all  interrupted. 

There  is  another  peculiarity  in  the  internal  carotid  arteries,. 
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besides  their  tortuosities,  worthy  of  notice  here,  and  which,  as 
physiological  science  advances,  may  explain  some  patho- 
logical phenomena  which  we  do  not  yet  comprehend.  No 
sooner  have  these  vessels  entered  the  osseous  foramina,  des- 
tined for  their  passage,  and  penetrated  into  the  cavity  of  the 
skull,  than  they  ascend  to  the  sella  turcica,  "  where  they  are 
Carotid*       naked  and  bathed  in  the  blood  of  the  cavernous  sinus." 

balhcdintlie  .  .  , 

blood  of  the  What  purpose  this  serves  in  the  economy  has  never  been 
sinus.         even  conjectured,  though  it  be  impossible  to  doubt  that  this 

singular  arrangement  performs  some  important  office. 

And  the  circumstance  of  a  small  branch  of  the  sixth  pair 

of  nerves,  which  commences  the  great  sympathetic  nerve, 

being  also  bathed  in  the  blood  of  the  sinus,  renders  this 

structure  still  more  remarkable. 
Veins  of  the       The  vehis  of  the  brain  and  spinal  chord  exhibit  peculi- 

cprebro-ipi-         •  •       •     ,i    •      .       .  i  i  , 

i.ai  system,  arities  in  their  structure  and  arrangements  no  less  remark- 
able, and  of  no  less  pathological  importance,  than  those 
of  the  arteries ;  and  the  symptoms  in  disorders  of  the 
heart,  which  are  manifested  by  changes  in  the  venous  circu- 
lation of  the  nervous  system,  form  a  class  of  no  inconsider- 
able value. 

Whilst  various  contrivances  are  employed  to  secure  the 
cerebro-spinal  system  having  at  all  times  a  due  quantity  of 
arterial  blood,  there  are  means  equally  ingenious  in  the 
venous  system  for  the  purpose  of  securing  a  free  transit  of 
the  venous  blood,  and  thus  ward  off  the  evil  effects  of  an 
over-distention  in  the  sanguiferous  system  of  the  brain  and 
spinal  chord. 

The  number  of  the  veins  of  the  brain  and  spinal  chord  is 
infinitely  greater  than  of  the  artei'ies.  They  have  innumer- 
able anastomoses  ;  and,  like  the  veins  of  the  lungs,  liver, 
and  kidneys,  they  have  no  valves  ;  neither  do  they  accom- 
pany the  arteries,  nor  have  their  great  trunks  the  common 
structure  of  other  veins.  The  firm  unyielding  walls  of  the 
sinuses,  and  the  vast  number  of  veins  which  modern  anato- 
mists have  discovered  embedded  in  the  diploe  of  the  cranium 
and  bones  of  the  vertebral  column,  are  all  striking  peculi- 
arities in  the  character  of  the  veins  of  the  nervous  system. 
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All  these  peculiarities  in  the  structure  and  arrangement 
of  the  venous  system  of  the  hrain  and  spinal  chord  must, 
undoubtedly,  have  some  adequate  oflices  to  perform  in  the 
circulation.  The  great  number  of  the  veins,  the  freedom 
with  which  they  anastomose,  the  unyielding  walls  of  the 
sinuses,  and  their  passage  through  the  middle  of  the  bones, 
must  afford  ample  means  for  the  blood,  under  all  cir- 
cumstances, to  escape  from  the  head ;  and,  as  was  observed 
by  Haller,  "  no  violent  symptoms  follow  vipon  tying  a  vein, 
however  large,  or  even  both  the  jugular  veins."  Hence  it 
may  be  remarked,  that  whilst,  on  the  one  hand,  the  most 
ample  means  are  taken  to  secure  the  cerebro-spinal  system 
being  supplied  with  a  due  qviantity  of  arterial  blood,  on  the 
other  hand  an  extraordinary  facility  is  afforded  to  the 
return  of  the  venous  blood. 

Besides  these  peculiarities  in  the  structure  and  arrange- 
ment of  the  cerebral  arteries  and  veins,  the  prolongations  of 
the  dura  mater  ought  likewise  to  be  taken  into  consideration. 
These  prolongations  are  calculated  to  prevent  one  portion  of 
the  brain  pressing  upon  the  other  in  the  various  positions  of 
the  body,  and  from  compressing  one  another  when  the  brain 
happens  to  receive  any  concussion;  and  to  avert  such  acci- 
dents we  find  that  in  the  swiftest  quadrupeds  the  cerebrum 
and  cerebellum  ai*e  separated  from  each  other  by  a  bony 
partition.  This  arrangement  of  the  subdivisions  of  the 
brain  seems  to  be  intended  for  a  similar  purpose  as  that 
which  we  find  in  the  testis,  the  delicate  structure  of  that 
gland  being  subdivided  by  processes  of  the  tunica  albugenia, 
by  which  the  different  lobules  are  prevented  from  pressing 
on  one  another  in  the  varied  positions  of  that  organ. 

Thoueh  it  may  have  been  satisfactorily  shown  that  the  cere-  Monro— 

,  ,    .  ,  Kellie. 

bral  pulp  itself  cannot  be  compressed,  it  must  not,  however, 
be  concluded,  as  some  physiologists  have  done,  that  the  aggre- 
gate contents  of  the  cranium  must  always  be  the  same. 
However  small  may  be  the  degree  of  that  incompressibility, 
the  phenomena  of  disease  seem  to  prove  indisputably  that 
changes  in  the  quantity  of  the  contents  of  the  cranium  do 
constantly  take  place,nothwithstanding  the  incompressibility 
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of  the  cerebral  pulp.  The  communication  of  the  bony 
cranium  externally,  by  the  foramen  magnum  of  the  occipital 
bone,  as  well  as  by  the  lesser  foramina  through  which  vessels 
pass,  must  permit  the  blood  which  is  contained  in  them  to  be 
altered  by  the  atmospheric  pressure ;  and,  although  such 
compression  must  be  very  limited,  still  a  slight  change  is, 
we  know,  quite  sufficient  to  influence  the  brain,  of  which 
many  illustrations  are  seen  in  diseases  and  in  wounds  and 
injuries  of  the  head. 

The  arranacements  to  which  I  have  alluded  in  the  cerebral 
arteries  of  some  animals,  where  these  vessels  are  formed 
into  a  plexus  in  order  to  prevent  the  pressure  of  the  taperiu- 
cum  bent  column  of  blood  upon  the  brain  when  their  heads 
are  placed  downwards,  afford  a  negative  but  no  less  con- 
vincing proof  of  the  compressibility  of  the  contents  of  the 
cranium  ;  for,  were  these  incompressible,  such  a  vascular 
distribution  could  not  have  been  required. 

I  need  say  little  as  regards  the  circulation  of  the  ganglionic 
system,  for,  however  complete  that  system  may  of  itself  be 
as  regards  the  disposition  of  its  nerves,  yet,  as  those  nerves 
which  form  it  are  all  connected  with  the  cerebrospinal  system, 
they  will  be  influenced  by  all  those  modifications  in  the 
circulation  which  influence  the  brain  and  spinal  chord.  So 
that  we  are  led  to  the  important  conclusion  that  the  circula- 
tion of  the  blood  in  the  great  nervous  centres  is  in  all  of 
them  regulated  and  modified  by  the  same  causes. 

Reviewing  all  these  peculiarities  in  the  circulation  of  the 
blood  in  the  cerebrospinal  system,  there  are  several  points 
in  the  anatomy  to  which  I  have  alluded  that  may  be  briefly 
recapitulated  ;  these  being  equally  interesting  to  the  physio- 
logist as  they  are  important  in  affording  a  satisfactory  ex- 
planation of  many  of  the  symptoms  in  diseases  of  the  heart, 
and  of  the  cause  of  many  disorders  of  the  nervous  system. 

1st.  We  have  seen  that  the  braiii  and  spinal  chord  are 
supplied  with  a  larger  quantity  of  blood  than  any  other  part 
of  the  body  of  an  equal  bulk. 

2ndly.  That  the  cerebro-spinal  system  is  supplied  with 
blood  by  the  internal  carotid  and  vertebral  arteries,  but  the 
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two  carotids,  being  larger  in  their  calibre  than  the  vertebrals, 
supply  the  greatest  proportion  of  the  blood. 

3rdly.  That  the  circulation  of  the  blood  in  the  vertebrals 
is  much  less  liable  to  interruption  than  in  the  carotids, 
special  means  being  resorted  to  for  securing  the  free  passage 
of  the  blood  from  the  heart  to  the  brain,  by  osseous  canals 
for  the  course  of  the  vertebral  arteries. 

4thly.  That,  as  both  the  brain  and  spinal  chord  are  sup- 
plied with  blood  by  the  same  channels,  the  whole  nervous 
system  may  be  simultaneously  influenced  by  changes  in  the 
action  of  the  heart. 

othly.  That  a  regular  and  equal  circulation  in  the  nervous 
centres  is  secured,  not  only  by  a  free  inosculation  between 
the  internal  carotid  and  vertebral  arteries,  but  also  by  the 
trunks  of  the  two  vertebral  arteries  joining  together  on  enter- 
ing the  cranium,  and  afterwards  subdividing ;  by  which  the 
circulation  in  all  the  cerebral  branches  of  each  of  these 
vessels  must  be  rendered  uniform. 

6thly.  That  the  brain  and  spinal  chord  are  not  only  sup- 
plied with  the  blood  both  of  the  vertebral  and  internal 
carotid  arteries,  but  these  vessels  freely  anastomose  with 
the  arteries  of  the  external  parts  of  the  head  and  trunk, 
which  anastomosis  further  secures  a  regular  supply  of  blood 
to  the  whole  cerebro-spinal  system. 

Tthly.  That  the  veins  of  the  brain  and  spinal  chord,  like 
the  arteries,  are  so  placed  and  constructed  that  no  external 
causes  can  prevent  them  from  duly  performing  their  functions; 
and  they  are  always  able  to  receive  any  superabundant  blood, 
and  fulfil  this  office  without  causing  any  pressure  on  the 
cerebral  pulp. 

8thly.  That  the  two  spinal  arteries  are  formed  by  branches 
from  each  vertebral  trunk,  thus  securing  the  regular  and 
equal  distribution  of  the  blood  in  the  spinal  chord. 

9thly.  That  the  tortuous  course,  both  of  the  vertebral  and 
internal  carotid  arteries,  before  entering  the  head,  prevents 
any  disturbance  of  the  circulation  when  the  head  is  in  a  de- 
pending position,  by  taking  off  the  weight  of  the  super- 
incumbent column  of  the  blood. 
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lOthly,  and  lastly.  That,  as  the  different  portions  of  the 
brain  and  spinal  chord  are  supplied  each  by  branches  of  dif- 
ferent trunks,  the  symptoms  which  accompany  diseases  of 
the  heart  will  differ  according  as  the  circulation  is  changed 
in  one  or  other  of  the  cerebral  arteries. 


nomena : 


Phenomena  depending  upon  the  Musculo-cardiac  Function. 
The  musculo-     I  shall  now  proceed  to  show  that  the  musculo-cardiac  func- 

cardiac  func-     .  ,  ,  -  "  . 

tion  explains  tion  enables  us  to  account  for  many  important  phenomena 

various  phe-  ii-  i-ii'-ij  i 

which  are  constantly  taking  place  in  the  living  body,  and. 
which  could  never  have  been  explained  until  a  knowledge  of 
this  function  of  the  muscles  had  been  discovered. 

Some  muscular  movement  will  be  observed  to  precede 
every  effort  which  is  made  to  increase  the  vigour  of  par- 
ticular organs,  because,  for  such  a  purpose,  it  is  first  required 
that  the  vigour  of  the  heart  itself  shall  be  increased.  We, 
therefore,  find  that,  unless  when  the  body  is  in  a  state  of 
perfect  tranquillity,  which  can  scarcely  ever  happen  but 
during  sleep,  the  circulation  of  the  blood  in  the  different 
organs  is  constantly  varying,  as  any  muscular  movement, 
however  slight,  increases  the  influx  of  the  venous  blood,  and 
at  the  same  time  impedes  the  exit  of  the  arterial  blood  from 
the  heart.  Thus,  in  some  organs,  the  quantity  of  blood  is 
diminished,  and  in  others  increased,  by  every  motion  of  the 
body,  those  which  are  called  upon  to  perform  particular 
functions  receiving  an  increase,  whilst  other  organs,  whose 
office  is  less  urgent,  experience  a  diminution,  in  the  supply 
of  the  vital  fluid. 

It  is,  indeed,  interesting  to  contemplate  the  contrivances 
which  are  employed  in  order  to  fulfil  this  office  in  the  various 
organs,  and  to  observe  the  injurious  effects  which  result  from 
deviations  in  the  due  execution  of  this  function  of  the  cir- 
culating apparatus. 

No  more  satisfactory  illustration  need  be  given  of  the  office 
of  the  muscles  in  modifying  the  circulation  of  the  blood,  or 
of  the  musculo-cardiac  function,  than  by  glancing  over  the  de- 
velopment of  those  phenomena,  and  by  reviewing  the  various 
functions  successively  as  they  are  evolved,  which  may  be 


thOBC 

awaking 
from  sleep. 
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observed  in  a  person,  at  the  moment  of  waking  from  sleep, 
and  when  passing  from  sleep  to  wakefulness. 

The  first  indication  of  a  person  passing  from  sleep  to 
waking  is  some  movement  of  the  body.  The  posture  in 
which  he  had  reclined  is  changed ;  and  almost  at  the  same 
moment,  and  just  when  becoming  conscious  of  existence, 
the  muscles  of  the  extremities  are  thrown  into  contraction  j 
the  limbs  are  stretched ;  he  yawns,  and,  finally,  the  intel- 
lectual powers  awake. 

These  phenomena,  which  precede  both  sleep  and  wakeful- 
ness, are  so  uniform,  and  are  so  universal  throughout  the 
animal  creation,  that  it  would  be  unphilosophical  to  suppose 
that  they  were  not  a  link  of  some  chain  which,  though 
hitherto  inexplicable,  could  not  be  reasonably  conceived  to  be 
the  result  of  chance  or  the  effect  of  habit. 

All  these  muscular  movements  can,  indeed,  be  satisfac-  Phenomena 
torily  explained  by  contemplating  the  eflfects  on  the  cir-  ing^sTeep— " 
culation,  which,  as  I  have   endeavoured  to  demonstrate,  plained, 
are  produced  by  muscular  contractions  on  the  adjacent 
arteries. 

The  almost  instantaneous  eiFect  of  a  person  stretching  the  See  Appendix 
limbs  whilst  awaking  from  slumber  is  that  of  rousing  the 
powers  of  the  mind,  and  this  is  caused  from  an  accumulation 
of  blood  in  the  heart,  which  such  motions  necessarily  create, 
and  which,  by  increasing  its  vigour,  enables  it  to  propel  an 
additional  quantity  of  blood  to  the  head. 

Scarcely  has  a  man  awoke,  and  the  brain  received  this 
additional  quantity  of  the  systemic  blood,  ere  the  mental 
powers  are  resuscitated,  and,  having  been  refreshed  by 
"balmy  sleep,"  they  almost  immediately  resume  their 
wonted  vigour. 

The  powers  of  the  mind  having  revived,  man  is  now  be- 
fitted for  his  varied  avocations,  in  the  execution  of  which 
the  musculo-cardiac  function  continues  to  perform  an  im- 
portant share. 

The  phenomena  to  be  observed  before  falling  asleep  form  Phenomena 
a  striking  contrast  to  those  which  take  place  when  awaking  ccde^sieepr 
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Phenomena 
which  pre- 
cede exer- 
tions ex- 
plained ; 


those  made 
before  run- 
ning or  leap- 
ing; 


preparing  to 
endure  pain ; 


and  during 
parturition ; 


from  slumber,  and  these  afford  at  least  a  negative  proof  of 
the  influence  of  the  musculo -cardiac  function. 

On  the  approach  of  sleep,  in  place  of  making  any  mus- 
cular movement,  we  prepare  ourselves  by  seeking  that  pos- 
ture which  will  relax  the  greatest  possible  number  of  the 
active  organs  of  motion.  We  recline  in  the  horizontal  pos- 
ture, and  place  the  limbs  in  a  state  of  semi-flexion, — these 
preparations  having  the  elBFect  of  tranquillising  the  circula- 
tion, and  of  equalising  the  supply  of  blood  to  every  part  of 
the  body,  so  that  the  vigour  of  all  is  diminished,  and  no 
organ  is  more  excited  than  another. 

The  habits  and  avocations  of  man  afford  ample  illustra- 
tions of  the  large  share  which  the  musculo-cardiac  function 
contributes  in  carrying  on  the  circulation  of  the  blood. 

Observe  how  the  strength  and  vigour  of  the  body  are  in- 
creased when  we  require  to  make  any  great  exertion,  and 
how  accurately  this  office  of  the  muscles  has  been  described 
by  the  immortal  poet : — 

"  Stiffen  the  sinews  ;  summon  up  the  blood ; 
Now  set  the  teeth,  and  stretch  the  nostrils  wide  ; 
Hold  hard  the  breath,  and  bend  up  every  spirit 
To  his  full  height." — Shakspeak. 

In  order  to  produce  a  temporary  increase  in  the  heart's 
action,  I  have  already  remarked  that  it  is  requisite  to  give  to 
that  organ  an  additional  stimulus  ;  and  this  is  at  once 
effected  by  contracting  such  muscles  as  will  compress  the 
contiguous  arteries,  and  thus  impede  the  transit  of  their 
blood. 

If,  by  way  of  illustration,  a  man  be  about  to  make  any 
great  exertion,  such  as  running  or  leaping,  he  prepares  him- 
self, as  it  were,  by  first  vigorously  contracting  the  muscles 
of  the  arms  and  clinching  his  hands. 

For  the  same  reason,  when  a  person  is  subjected  to  pain, 
as  that  of  a  surgical  operation,  he  prepares  himself  to  endure 
it  by  throwing  into  action  almost  all  the  voluntary  muscles, 
grasping  firmly  with  his  hands,  and  pressing  his  feet  against 
some  resisting  body.  And  when  the  woman,  during  parturi- 
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tion,  is  about  to  make  a  powerful  expulsive  effort  to  assist 
the  uterus  in  giving  birth  to  the  infant,  she  in  like  manner 
throws  into  violent  and  long- continued  contractions  the 
muscles  of  the  extremities,  clinches  the  jaws,  and 
squeezes,  with  a  convulsive  effort,  whatever  may  be  within 
her  reach. 

''A  man  leapeth  better  with  weights  in  his  hands  than 
without.  The  cause  is  for  that  the  weight,  if  it  be  propor- 
tionable, strengtheneth  the  sinews  by  contracting  them. 
Otherwise,  when  no  contraction  is  necessary,  the  weight 
hindereth.  As  we  see  in  race-horses,  men  are  curious  to 
foresee  that  there  be  not  the  least  weight  upon  the  one  horse 
more  than  upon  the  other." — Bacon. 

Muscular  exertions  are  also  employed  to  effect  a  similar  in  dis- 
purpose  in  those  who,  from  disease  in  the  urinary  passages 
or  rectum,  have  great  difficulty  in  voiding  their  contents ; 
so  that,  before  endeavouring  to  accomplish  such  evacuations, 
they  forcibly  contract  some  of  the  voluntary  muscles, — mus- 
cles whose  actions  are  totally  unconnected  with  those  which 
are  employed  to  perform  the  evacuations. 

No  less  remarkable  is  the  influence  of  the  musculo-cardiac  a'"'  i"  ffco- 

vering  from 

function  on  those  who  are  recovering  from  a  state  of  syncope,  syncope. 
Having  passed  into  a  condition  where  the  last  spark  of  life 
had  been  apparently  extinguished,  the  first  symptoms  of 
recovery  from  fainting  are  ushered  in  by  a  series  of  convul- 
sive movements  of  the  voluntary  muscles.  Long- protracted 
inspirations  are  succeeded  by  powerful  expirations,  the  limbs 
are  convulsed,  and  soon  afterwards  the  intellectual  powers 
are  resuscitated. 

The  influence  of  muscular  contractions  in  increasing  the  The  effects  of 
vigour  of  the  heart  explains,  in  a  very  satisfactory  manner,  cises  ex- 
the  salutary  effects  which  children  derive  from  their  almost 
constant  movements,  and  from  the  benefit  of  all  kinds  of 
bodily  exercise.    How,  for  instance,  a  person,  when  he  feels 
sluggish  and  inert  after  mental  fatigue,  or  from  want  of  suf- 
ficient bodily  exercise,  is  revived  and  invigorated  by  walking.  Walking,  ^ 
It  also  accounts  for  the  exhilarating  influence  of  driving  ra-  riding!' 
pidly  in  a  carriage,  and  fully  explains  the  "  intoxicating  , 
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effects"  which,  according  to  the  poet,  are  experienced  while 
galloping  across  the  boundless  Desert,  (a) 

And  no  less  remarkable  are  the  exhilarating  effects  of 
dancins;  dancing, — SO  much  so,  that  it  has  even  been  said  to  cure  the 
bite  of  the  tarantula.  At  a  large  manufactory,  where  many- 
children  were  employed,  the  best  of  effects  resulted  from 
making  them  begin  the  day  of  toil  and  labour  with  a 
cheerful  dance.  The  dance,  indeed,  seems  to  be  commoi^  to 
mankind  in  all  stages  of  civilization,  and  its  exhilarating 
influence  universally  acknowledged,  not  only  by  the  young 
and  the  gay,  but  sometimes  even  by  those  far  advanced 
in  life. 

of  gestures  in  On  the  orator  this  influence  of  muscular  movements  is  no 
gu^bic  speak-  iggg  g^j.jjj^jjjg  jjig  gestures  keep  pace  with  his  mental  ex- 
citement, and  his  gesticulations  become  more  and  more 
extravagant  in  proportion  as  he  becomes  impassioned  ;  the 
heart  thus  acquiring  an  increase  in  the  quantity  of  its  blood, 
and,  consequently,  the  brain  receiving  a  proportionately  in- 
creased supply  of  the  vital  fluid. 

All  these  phenomena  can  be  explained  now  that  we  com- 
prehend how  muscles,  by  their  contractions,  increase  the 
quantity  of  arterial  blood  in  the  heart ;  and  it  is  only  sur- 
prising that  physiologists,  when  endeavouring  to  account  for 
the  beneficial  influence  of  various  exercises,  whilst  they  were 
aware  that  they  increased  the  retvini  of  the  venous  blood  to 
See  Appendix  the  central  organ  of  the  circulation,  should  not  have  ad- 
vanced a  step  further,  and  considered  what  must  be  the 
efiFect  of  the  contractions  of  muscles  on  the  arteries  adjacent 
to  them. 

Influence  of       My  attention  was  directed  to  some  of  these  phenomena, 
cardiac  func-  and  to  the  physical  explanation  of  them  which  I  have  now 
ea««i;    *    given,  when  attending  a  person  who  had  frequent  attacks  of 
gout,  and  who  had  been  some  time  before  affected  with  an 
arthritic  inflammation  of  the  pericardium.  After  that  illness 


(a)  "  A  young  French  renegade  confessed  to  Chateaubriand  that  he 
never  found  himself  alone  galloping  in  the  desert  without  a  sensation 
approaching  to  rapture  which  was  inconceivable."— Bvrox. 
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he  suffered  from  palpitations  of  the  heart  every  morning,  just 
at  the  moment  when  he  awoke,  but  they  continued  only  a 
few  minutes.  He  also  stated  that  he  was  in  the  habit  of 
yawning  and  stretching  his  limbs,  which  he  always  did  whilst  of  yawning; 
in  the  act  of  awaking,  and  immediately  afterwards  he  felt  the 
palpitation.  He  further  observed,  when  interrogated  on  this 
point,  that,  if  he  accidentally  awoke  during  the  night,  and 
stretched  himself,  palpitation  of  the  heart  always  ensued. 

The  effect  of  yawning  and  stretching  the  body  in  disturb- 
ing a  diseased  heart  I  also  observed  in  a  person  who  had  for 
many  years  suffered  from  a  disordered  circulation,  and  who 
was  recovering  from  a  febrile  illness,  for  the  relief  of  which 
an  antiphlogistic  treatment  had  been  pursued.  When  con- 
valescent he  had  no  uneasy  feelings  remaining  except  a  pain 
in  the  head,  which  came  on  every  morning  immediately  after 
he  awoke,  but  which  did  not  continue  longer  than  about  ten 
minutes.  From  the  circumstance  of  this  headache  occurring 
only  after  he  awoke,  and  from  his  stating  that  he  was  in  the 
habit  of  yawning  and  forcibly  stretching  his  limbs  whilst  he 
was  awaking,  it  appeared  to  me  probable  that  the  increase  of 
blood  in  the  irritable  heart,  caused  by  those  movements, 
produced  the  headache  in  the  same  manner  as  it  had  in  the 
former  instance  caused  palpitation. 

The  effects  of  the  unceasing  muscular  movements  in  ia chorea; 
chorea  also  afford  evidence  of  the  musculo -cardiac  function. 
In  a  young  woman  who  was  severely  afflicted  with  chorea 
the  heart's  beats  were  so  frequent  during  wakefulness,  that  I 
found  it  quite  impossible  to  count  them  3  but  when  she  was 
asleep,  and  had  no  involuntary  action  of  the  muscles,  the 
pulse  did  not  exceed  eighty  beats  in  a  minute. 

What  the  effects  of  tetanus  may  be  on  the  circulation  I  in  tetanus; 
have  had  no  opportunities  of  ascertaining  ;  but,  from  the 
decided  benefit  that  has  in  some  instances  been  derived  from 
blood-letting,  there  is  good  reason  to  suppose  that  the  per- 
manent contraction  of  the  muscles,  characteristic  of  that 
disease,  must,  by  impeding  the  circulation  in  the  arteries, 
cause  more  or  less  congestion  in  the  organs  of  circulation. 

The  influence  of  the  musculo-cardiac  function  explains  how 
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in  different 
postures  of 
the  body. 


Many  symp- 
toms of  dis- 
eases ex- 
plained. 


»nd  their  fre- 
quency in 
particular 
classes  of  in- 
dividuals ; 


«nd  the  dif- 
ference in  the 
vascular  sys- 
tem in  tl>e 
two  sexes. 


there  is  such  a  remarkable  difference  in  the  number,  as  well 
as  in  the  strength,  of  the  heart's  pulsations,  according  as  the 
body  happens  to  be  in  the  recumbent  or  in  the  erect  posture, 
— a  difference  particularly  striking  in  all  invalids,  and  which 
must  have  led  to  the  common  advice  of  the  well-known  good 
effects  of  preserving  a  supine  posture  in  the  treatment  of 
diseases.  The  difference  in  the  pulse  is,  indeed,  sometimes 
so  considerable  in  the  different  positions  of  the  body,  that  it 
is  necessary,  before  being  able  to  form  a  perfectly  correct 
judgment  of  the  state  of  the  circulating  system,  to  examine 
both  the  heart  and  the  arterial  pulse  when  the  patient  is  in 
the  recumbent,  as  well  as  when  he  is  in  the  erect,  posture. 

If,  therefore,  the  influence  of  muscular  contractions  on 
the  arterial  circulation  be  established,  it  not  only  enables  us 
to  give  a  rational  explanation  of  many  phenomena  which 
take  place  in  the  healthy  state  of  the  body,  but  it  opens  a 
most  important  field  for  pathological  research.  It  explains 
the  hurtful  effects  of  severe  bodily  exertions  in  over-exciting 
the  heart  5  it  explains,  also,  the  beneficial  influence  of  bodily 
tranquillity  in  all  those  ailments  wherein  the  circulation  is 
hurried  or  disturbed ;  and  it  accounts  for  the  great  frequency 
of  some  diseases  of  the  heart  in  two  very  opposite  classes  of 
persons, — in  those  whose  avocations  expose  them  to  violent 
muscular  efforts,  and  in  those  whose  organs  of  circulation, 
in  consequence  of  not  taking  much  bodily  exercise,  obtain 
little  or  no  assistance  from  the  musculo- cardiac  function. 

The  various  involuntary  movements  which  occur  in  some 
diseases,  such  as  those  during  convulsive,  epileptic,  and 
hysterical  fits,  the  permanent  muscular  contractions  in  those 
afflicted  with  trismus,  and  the  temporary  movements  in 
chorea,  must  all  have  a  greater  or  less  influence  on  the 
action  of  the  heart,  and,  as  I  have  already  said,  can  only  be 
explained  by  a  reference  to  the  musculo-cardiac  function. 

In  like  manner  we  can  account  for  those  differences  so 
remarkable  in  the  vascular  system  of  the  two  sexes.  As  the 
circulation  of  the  blood  in  woman,  from  her  inactive  habits, 
derives  little  assistance  from  muscular  contractions,  the 
arteries  become  more  lax  and  capacious  than  those  in  man ; 
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whilst  the  veins  of  men  are  proportionably  much  larger  than 
those  of  women,  the  venous  circulation  being  greatly  in- 
fluenced by  all  those  muscular  exertions  to  which  men  are  so 
much  exposed ;  and,  in  proof  of  these  differences  in  the  vas- 
cular system  of  the  two  sexes,  it  is  only  necessary  to  com- 
pare the  distended  and  tortuous  veins  of  the  arms  of  an 
artisan  with  the  delicacy  and  beauty  of  the  cutaneous  sur- 
face of  a  woman. 
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CHAPTER  III. 

THE  RESPIRATORY  ORGANS. 

Reciprocal  influence  of  the  respiratory  organs  and  heart ;  influence  of  in-  ' 
spiration  and  expiration;  uses  of  their  various  modifications ;  heart's  I 
action  changed  bij  them  ;  remarkable  examples  of ;  the  pidmo-cardiac  j 
function;  this  function  demonstrated ;  utility  of  the  fanctioti;  its  in- 
fluence on  respiration  ;  the  veno  pulmonary  function  ;  this  function 
demonstrated ;  pulmo- cardiac  congestion  explained;  its  pernicious  effects  ; 
training  explained;  pernicious  effects  of  too  full  inspirations;  various 
illustrations  of  phenomena  connected  with  the  respiratory  and  circulating 
organs ;  certain  instinctive  acts  of  the  economy  explained ;  laughter, 
crying,  weeping,  sobbing,  and  sighing ;  vomiting,  hiccup,  sneezing,  and 
coughing ;  their  effects  on  the  circidation ;  sea-sickness  explained ;  modes 
of  relieving  it ;  diving  explaiiied ;  effect  of  sioinging  on  the  circidation;  i 
how  the  balance  of  the  circulation  is  preserved  in  different  postures  of  the 
body ;  this  illustrated  in  the  circulating  organs  of  animals ;  subject  con- 
cluded. 

Having  noticed  the  power  of  the  heart  in  propelling  the 
blood, — the  different  modes  by  which  the  arteries  regulate 
its  distribution  to  the  various  organs, — the  changes  pro- 
duced in  the  circulation  by  the  action  of  the  capillaries  and 
the  veins, — and  having  also  pointed  out  how  the  svipply  of 
blood,  both  to  the  right  and  left  heart,  is  modified  by  the 
musculo-cardiac  function, — we  come  next  to  consider  the  in- 
fluence which  the  respiratory  organs  exercise  on  the  func- 
tion of  the  heart,  and  the  share  which  they  have  in  carrying 
on  the  great  function  of  the  circulation  of  the  blood. 
Influence  of       By  whatever  powers  the  venous  blood  reaches  the  two 
on  the  circu-  vensB  cavse,  inspiration,  or  that  movement  which  draws  the 
air  into  the  chest,  assists  in  bringing  the  venous  blood  into 
the  right  heart.    Inspiration  also  assists  the  circulation  of 
the  blood  in  the  pulmonary  arteries,  the  expansion  of  the  ; 
lungs  facilitating  the  ingress  of  the  venous  blood  into  the  ' 
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pulmonary  arteries,  and  also  permitting  the  arterialised 
blood  to  flow  readily  through  the  pulmonary  veins. 

Whilst  the  entrance  both  of  the  air  and  of  the  venous  influence  of 
blood  into  the  chest  takes  place  during  inspiration,  so,  in  ^''P"^*^'"'*' 
like  manner,  is  the  air  expelled  and  an  additional  impulse 
given  to  the  stream  of  the  arterial  blood  during  expiration. 
The  diminution  in  the  capacity  of  the  lungs  and  the  sub- 
sidence of  the  parietes  of  the  chest  and  abdomen,  which 
take  place  during  expiration,  aid  by  their  pressure  the  trans- 
mission of  the  arterialised  blood  from  the  lungs  into  the  left 
heart,  and  also  assist  in  propelling  the  blood  from  the  left 
heart  along  the  large  arteries  ;  whilst  at  the  same  time  they 
impede  the  current  of  blood  coming  from  the  right  ventricle 
into  the  pulmonary  artery.    Inspiration  may  be  therefore  Haiier'aPhf- 

•  II  1  1         •      •  1  siology. 

considered  as  accessory  to  the  venous,  and  expiration  to  the 
arterial,  circulation,  the  one  aiding  the  heart  like  a  sucking, 
and  the  other  like  a  forcing,  pump. 

Hence,  too,  the  reciprocal  influence  and  co-operation  to  be  Heoiprocai 

iisfluence  of 

observed  in  the  two  great  functions  of  animal  life,  and  how  respiration 

-        .  ...      'ii'l  circula- 

we  are  enabled  to  explain  the  use  of  various  peculiarities  in  tion. 
the  structure  both  of  the  respiratory  and  circulating  appa- 
ratus which  are  found  in  the  different  tribes  of  animals,  all 
of  which,  I  will  endeavour  to  show,  are  intended  to  regulate 
and  modify  the  distribution  of  the  blood  throughout  the  sys- 
tem, according  to  the  habits  and  necessities  of  the  different 
races  of  organised  beings. 

To  effect  a  variety  of  purposes  in  the  animal  economy,  we  uses  of  their 
find  that  modifications  in  the  inspirations  and  expirations  dificatfolTi"' 
are  constantly  resorted  to,  sometimes  the  inspirations,  and 
sometimes  the  expirations,  being  either  lengthened  or  short- 
ened :  by  which  modifications  changes  are  produced  in  the 
quantity  of  blood  within  the  heart,  or  in  the  velocity  of  the 
blood's  stream.  Thus  the  breathing  wUl  be  observed  to  be 
changed  in  the  acts  of  swinging,  turning  round  rapidly, 
standing  on  the  head,  or  when  a  person  is  on  board  a  ship. 
Respiration  is  also  modified  in  sobbing,  sighing,  yawning, 
laughing,  vomiting,  and  hiccup,  all  which  involuntary 
acts   I  will  subsequently  point  out  are  resorted  to  by 
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the  system  for  the  purpose  of  adjusting  the  circulation 
when  it  has  been  disturbed,  not  only  in  health,  but  also 
in  disease. 

How  the  Such,  indeed,  is  the  influence  of  respiration  on  the  action 

iychangedby  of  the  heart,  that  its  movements  can  be  even  altered  by  a 
respiration—  yQ]^^^^jjj.y  change  in  breathing ;  and  the  ingenious  experi- 
ments of  Sir  Benjamin  Brodie  have  shown  that,  when  an 
animal  is  decapitated,  or  the  brain  under  the  influence  of 
poison,  and  the  heart  has  even  ceased  to  beat,  its  action 
may  be  restored  by  artificial  breathing.  Thus  some  persons, 
by  making  a  very  slow  and  long- protracted  inspiration,  are 
able  to  render  the  action  of  the  heart  so  languid  that  the 
pulse  cannot  be  perceived  at  the  wrist ;  and  in  like  manner, 
by  a  very  quick  breathing,  the  action  of  the  heart  may  be 
greatly  accelerated, 
remarkable        It  is  told  of  John  Hunter,  when  suffering  from  a  disease  in 

cases  of.  ^ 

the  heart,  that  upon  one  occasion,  on  the  approach  of  a  fit 

of  syncope,  he  recovered  himself,  and  absolutely  saved  his 
life,  by  making  a  violent  respiratory  effort. 

This  influence  of  the  respiratory  organs  on  the  action  of 
the  heart  was  strikingly  illustrated  in  the  case  of  a  lady, 
whose  heart  sometimes  acted  so  irregularly  that  she  was  fre- 
quently apt  to  fall  into  a  state  of  syncope  ;  and  she  acci- 
dentally discovered  that  by  the  act  of  singing  she  could  pre- 
vent herself  from  fainting.    "  I  will  write  you,"  she  observed, 
"  something  very  remai'kable  about  myself,  namely,  that 
when  my  heart  is  in  a  great  flutter,  and  I  am  not  certain 
whether  I  shall   faint  away,  singing  removes  it  almost 
directly.    One  Sunday,  when  in  church,  I  expected  every 
moment  I  should  be  obliged  to  be  taken  out,  and  disturb 
the  congregation,  when  happily  the  psalms  were  beginning  to 
be  sung,  and  I  instantly  joined  in  the  psalm,  and  the  comfort 
the  act  of  singing  then  gave  me  was  almost  instantaneous." 

A  case,  in  many  respects  analogous,  points  out  the  inti- 
mate association  of  the  respiratory  organs  with  the  heart.  A 
yoiith  was  subject  to  disturbances  in  the  circulation,  which 
often  caused  paroxysms  of  violent  spasmodic  movements 
in  the  muscles  of  the  neck,  face,  and  upper  extremities. 
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and  the  singular  circumstance  was,  that  he  could  prevent 
the  fit  by  repeating  the  Lord's  Prayer  in  a  very  subdued 
tone  whenever  he  felt  its  approach. 

Whilst  such  modifications  in  respiration  are  in  some  in- 
stances the  means  of  restoring  a  disturbed  circulation,  there 
are  others  wherein  changes  of  breathing  derange  the  func- 
tions of  the  heart.  Of  this  a  striking  instance  occurred  in  a 
lady  who  had  a  very  irritable  heart,  and  who,  when  acci- 
dentally amusing  herself  with  blowing  some  bird-seed,  expe- 
rienced so  great  a  disturbance  in  the  circulation  as  to  cause 
a  very  violent  hysterical  paroxysm. 

From  all  that  has  now  been  said,  it  may  be  legitimately 
concluded  that  the  action  of  the  heart  depends  upon  one 
of  three  distinct  causes — the  stimulus  of  the  blood,  the 
influence  of  the  cerebro- spinal  system,  and  the  organs  of 
respiration. 

The  Piilmo-Cardiac  Function. 

Besides  the  two  important  offices  of  the  respiratory  appa- 
ratus connected  with  the  circulation  of  the  blood,  both  of 
which  may  be  considered  as  altogether  depending  on  changes 
in  the  form  and  capacity  of  the  thoracic  cavities,  there  is  a 
third  and,  as  I  shall  endeavour  to  show,  an  accessory  func- 
tion, which  is  performed  by  the  lungs  themselves,  the  pul- 
monary vessels  serving  as  a  receptaculum  or  reservoir  for  origin  of  the 
receiving  any  surplus  quantity  of  blood,  whether  venous  or 
arterial,  which  the  cavities  of  the  heart  cannot  admit. 
Hence,  in  order  to  distinguish  this  function  from  all  the 
others  performed  by  the  respiratory  apparatus,  I  have  deno- 
minated it  the  PULMO-CARDIAC  FUNCTION. 

As  the  supply  of  blood  to  the  heart  can  scarcely  ever  be 
uniform,  unless,  perhaps,  during  sleep,  the  return  of  the 
venous  and  the  exit  of  the  arterial  bloods  being  subject  Nature  of 
to  constant  irregularities,  it  is  surprising  that  physiologists 
should  never  have  inquired  by  what  means  the  central 
organ  of  the  circulation  can  accommodate  itself  to  such 
almost  incessant  variations  in  its  supply  of  blood. 

Whenever,  from  any  cause,  the  systemic  blood  cannot  find 
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a  ready  exit  from  the  left  ventricle,  and  when,  at  the  same 
moment,  there  is  no  diminution  in  the  supply  of  venous 
blood  to  the  right  auricle,  an  accumulation  or  congestion  of 
blood  must  then  take  place  within  the  cavities  of  the  heart ; 
and  therefore,  in  order  to  prevent  such  undue  accvimulation, 
the  effects  of  which  would  be  more  or  less  injurious,  further 
means  become  requisite  besides  the  expansive  powers  of  the 
parietes  of  the  chest. 

This  condition  of  the  heart  is  constantly  taking  place  j 
for,  as  I  have  already  said,  unless  when  the  body  is  in  a  state 
of  perfect  tranquillity,  and  all  its  functions  undisturbed,  the 
return  of  the  venous  blood  to,  and  the  exit  of  the  arterial 
blood  from,  the  heart  are  subject  to  constant  changes.  Every 
muscular  movement,  the  state  of  the  stomach,  the  exercise 
of  the  mind,  the  varied  positions  of  the  body,  all  influence, 
directly  or  indirectly,  both  the  influx  and  the  efflux  of  the 
heart's  blood. 

It  is,  therefore,  important  to  discover  by  what  means  the 
heart  can  accomodate  itself  to  such  constant  changes  in  the 
supply  of  blood,  and  how  it  can  prevent  those  disturbances 
in  the  circulation  which  would  be  necessarily  produced  by 
irregularities  in  its  supply  to  the  different  organs.  This  in- 
vestigation, we  shall  find,  displays  a  beautiful,  yet  no  less 
simple,  contrivance  for  executing  what  may  have  appeared  to 
be  a  complex  function  of  the  economy. 

If  there  be  only  a  slight  increase  in  the  quantity  of  blood 
within  the  heart,  such  additional  stimulus,  by  increasing 
the  vigour  of  the  heart's  movements,  may,  along  with  the 
elastic  quality  of  the  fibro-cartilaginous  portion  of  its  struc- 
ture, which  is  placed  at  the  roots  of  the  large  vessels,  be 
alone  sufficient  to  equalise  the  circulation.  But  if  the  in- 
creased supply  of  blood  to  the  heart  be  so  considerable  that 
the  surplus  quantity  cannot  be  received  within  its  cavities, 
the  lungs  are  then  required  to  lend  their  assistance. 

To  fulfil  this  puhno- cardiac  function,  the  structure  of  the 
lungs  is  admirably  adapted.  The  pulmonary  vessels,  being 
imbedded  in  a  soft  and  yielding  substance,  are  susceptible  of 
various  degrees  of  distention,  so  that  they  readily  give  way 
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for  the  reception  of  any  surplus  quantity,  whether  of  venous 
or  of  arterial  blood,  and  retain  it  until  it  can  be  received 
within  the  heart.  The  very  same  strttcture,  with  which  the 
lungs  are  endowed  to  enable  the  air-cells  to  accommodate 
themselves  to  those  differences  in  the  quantity  of  air  which 
take  place  during  respiration,  also  enables  the  pulmonary 
vessels,  in  their  turn,  to  accommodate  themselves  for  the 
reception  of  the  various  quantities  of  blood  which  may  be 
impelled  into  them, 

A  function  is  therefore  performed  by  the  respiratory  utiiityof ihi» 
organs  which  is  quite  unconnected  either  with  arterialising  ^'*'"''^°°* 
the  blood,  with  aiding  the  return  of  the  venous  blood  to  the 
right  heart,  or  with  assisting  the  circulation  in  the  pul- 
monary vessels  ;  and  when  it  is  considered  how  often,  and 
by  what  slight  causes,  the  current  of  the  arterial  blood  is 
hindered  from  leaving  the  left  heart,  and  how  frequently  the 
return  of  the  venous  blood  is  accelerated  to  the  right  heart, 
the  piilrno-cardiac  function  must  be  regarded  as  one  of  pri- 
mary importance. 

It  exercises,  as  might  be  anticipated,  a  remarkable  in-  influence  of 
fluence  on  the  function  of  respiration ;   for  whenever  the  cardiac  func- 
egress  of  the  arterial  blood  from  the  left  ventricle  is  impeded  Jaiion?'"''" 
by  muscular  contractions,  and  the  exit  of  the  systemic 
blood  from  the  lungs  into  the  left  auricle  is  interrupted,  the 
velocity  of  the  blood  in  the  veins  will  also  be  increased,  and 
venous  blood  must  be  congested  in  the  pulmonary  arteries. 
Thus,  the  blood  being  accumulated  in  the  pulmonary  arteries 
and  veins,  as  well  as  in  both  hearts,  respiration  becomes 
quickened,  and  its  frequency  increased  in  proportion  to  the 
degree  of  impediment  which  is  offered  to  the  distention  of 
the  air-cells  ;  and  the  hurried  respiration  will  continue  imtil 
the  circulation  be  equalised,  the  heart  has  become  tranquil, 
and  the  congested  lungs  have  been  relived  of  all  surplus 
quantity  of  blood. 

Accordingly,  it  will  be  found  that,  unless  when  the  supply 
of  blood  to  the  heart  is  uniform,  as  is  the  case  during  sleep, 
respiration  is  constantly  varying :  sometimes  the  inspira- 
tions, and  sometimes  the  expirations,  are   shortened  or 
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prolonged,  or  the  duration  of  the  interval  between  them  is 
changed  ;  all  such  variations  being  caused  by  alterations  in 
the  quantity  of  blood  which  is  contained  in  the  pulmonary 
vessels. 

77ie  Veno -Pulmonary  Function. 

But  whilst  the  pulmo-cardiac  function  is  employed  to 
relieve  the  heart  of  any  surplus  quantity  of  blood  which  it 
cannot  receive  within  its  cavities,  the  veins  will,  in  like 
manner,  be  found  to  relieve  the  pulmonary  vessels  of  any 
superabundant  blood  which  they  are  not  capable  of  receiving 
without  interruption  to  the  great  function  of  respiration. 
This  important  office  of  the  veins,  and  which  I  have  deno- 
minated the  veno -pulmonary  function,  I  will  endeavour  to 
demonstrate,  by  pointing  out  some  facts  regarding  the 
structure  and  functions  of  the  venous  system,  and  also  by 
considering  some  phenomena  connected  with  the  circulation 
which  are  constantly  taking  place. 
An  office  of       When  describing  the  effects  of  muscular  contractions 

the  venous 

system  on  the  circulation,  I  have  shown  that  certain  classes 
of  muscles  are  employed  by  the  economy  to  compress,  by 
their  contractions,  veins  as  well  as  arteries  ;  and  that  both 
systems  of  vessels  are  so  placed,  in  relation  to  such  muscles, 
as  to  be  compressed  whenever  these  muscles  are  thrown  into 
action.  I  also  pointed  out  that,  whilst  one  class  of  arteries 
was  employed  to  perform  this  important  office  in  the  cir- 
culation, there  was  another  class  which  was  not  required 
to  execute  that  function  ;  these  arteries  being  so  placed 
in  relation  to  the  muscles  that  the  contractions  of  the 
muscles  could  not  influence  the  circulation  of  their  blood, 
performed  The  division  of  the  arteries  into  those  vessels  which  are, 
taneous"'''^"'  and  those  which  are  not,  influenced  by  muscular  contrac- 
tions, we  shall  also  find  applicable  to  the  veins,  one  class 
of  veins  being  so  situated  that  the  circulation  of  their  blood 
is  affected  by  the  contractions  of  the  adjacent  muscles, 
whilst  another  class  is  never  under  the  direct  influence  of 
the  active  organs  of  motion.  Hence,  in  the  limbs,  the  deep- 
seated  veins  which  are  intermingled  with  the  muscles  are 
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influenced  by  every  muscular  contraction  ;  whereas  the  sub- 
cutaneous or  superficial  veins,  being  placed  externally  to  the 
fascia,  are  not  affected  by  the  action  of  the  muscles  of  the 
extremities.  Whilst,  therefore,  the  chief  function  of  the 
veins  is  to  convey  the  blood  back  to  the  heart,  there  are 
likewise  other  offices  especially  executed  by  each  of  these 
subdivisions  of  the  venous  system. 

That  the  subcutaneous  veins  perform  the  office  of  a  recepta-  by  formin?  a 

,        ,  •  r  1  1      1      1  •  1  receptaou- 

cuium,  by  receivmg  any  surplus  quantity  of  blood  which  can-  lum. 

not  be  admitted  into  the  pulmonary  vessels  in  like  manner 

as  we  have  seen  that  the  pulmonary  vessels  themselves 

receive  that  blood  which  the  cavities  of  the  heart  cannot  '^his  func- 
tion demon - 

admit,  is  illustrated  by  the  phenomena  which  accompany  strated. 
different  degrees  of  distention  of  these  vessels. 

The  most  remarkable  of  those  phenomena  is  what  we  This  function 

1  J       1  .  .  r,     ,  .  1         ,1  illustrated. 

nave  constantly  opj^ortunities  oi  observing  when  the  regu- 
larity of  the  circulation  is  disturbed  by  muscular  exertions. 
If  these  are  made  within  certain  limits,  it  has  been  already 
noticed  that  the  pulmonary  vessels,  both  arteries  and  veins, 
are  endowed  with  powers  of  extension  sufficient  to  contain 
the  additional  quantity  of  venous  blood  propelled  forwards 
to  the  right  heart,  and  also  of  the  arterial  blood  impeded  from 
leaving  the  left  heart.  But  when  the  vessels  of  the  lungs  be- 
come congested,  and  cannot  admit  any  more  blood,  not  only 
is  the  systemic  blood  driven  into  those  arteries  which  are 
compressed  by  muscular  contractions,  but  the  venous  blood 
which  cannot  find  access  within  the  thoracic  cavity  be- 
comes accumulated  and  stagnates  in  the  subcutaneous  veins. 

No  more  striking  example  can  be  given  of  this  office  of  the 
subcutaneous  veins  than  their  distended  appearance  in  the 
limbs  of  a  person  after  making  any  violent  exertion,  or  be- 
neath the  delicate  skin  of  a  race-horse  after  a  severe  gallop. 
And  in  the  otter  the  subcutaneous  veins  are  extremely  nume- 
rous, evidently  intended  as  a  receptaculum  for  the  venous 
blood,  which  cannot  be  received  by  the  lungs  when  the 
animal  is  under  water. 
But  neither  this  accessory  function  of  the  subcutaneous 
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Puimo-cardi-  Veins,  the  increase  in  the  heart's  action,  nor  the  aid  which  the 

ac  congestion  .  ,^     ■,  ■,  rr'  •     ^  ^  x 

explained.      respiratory  organs  aftord,  are  always  safiicient  to  prevent  a  con- 
gestion of  blood  within  the  cavity  of  the  chest ;  f  or,  whenever 
muscular  exertion  has  been  violent  or  carried  to  its  extreme 
limits,  the  accumulation  of  blood,  both  within  the  pulmonary 
vessels  and  the  cavities  of  the  heart,  then  becomes  such,  that 
the  balance  of  the  circulating  and  respiratory  apparatus  is 
destroyed,  the  congestion  renders  them  incapable  of  suf- 
ficiently evacuating  themselves,  and  the  accumidation  in  the 
vessels  of  the  lungs  prevents  the  inspiration  of  a  sufficient 
quantity  of  air  for  arterialising  the  blood. 
Its  pernicious      In  this  State  of  congestion  it  sometimes  happens  that  the 
pulmonary  vessels  give  way,  and  a  fatal  hemorrhage  ensues,  or 
death  may  be  caused  by  suiFocation,  as  sometimes  takes  place 
from  the  convulsive  agonies  of  childbirth.     And  in  animals 
that  have  died  in  the  act  of  making  a  violent  muscular  exer- 
tion, it  has  frequently  been  found  that  life  was  'not  extin- 
guished from  the  bursting  of  any  of  the  heart's  cavities,  as 
some  have  supposed,  but  from  their  being  so  much  over-dis- 
tended with  blood  as  to  prevent  the  heart's  action,  and  from 
the  pulmonary  vessels  being  at  the  same  time  so  much  gorged 
with  blood  as  to  prevent  the  ingress  of  the  requisite  quantity 
of  air  for  the  arterialisation  of  the  blood.  This  condition  of  the 
thoracic  viscera  has  been  observed  in  horses  that  have  died 
suddenly  from  severe  galloping  ;  and  in  some  instances  so 
violent  had  been  the  efforts  to  carry  on  respiration,  that  the 
diaphragm  has  been  found  in  these  animals  torn  and  per- 
mitting even  portions  of  the  abdominal  viscera  to  pass  into 
the  cavity  of  the  thorax. 

A  congested  state  of  the  thoracic  viscera  from  violent  ex- 
ertions, when  not  carried  so  far  as  to  destroy  life,  may,  how- 
ever, go  the  length  of  producing  such  a  derangement  of  the 
circulation  as  the  respiratory  and  circulating  organs  combined 
have  not  the  power  to  restore  ;  and  although,  by  a  system  of 
training,  a  power  of  adjusting  these  organs  so  as  to  carry  on 
respiration  during  such  exertions  may  be  acquired  to  a  sur- 
prising degree,  yet,  if  the  pulmo-cardiac  congestion  goes  be- 
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youd  certain  limits,  a  permanent  disturbance  of  the  circula- 
tion takes  place,  and  the  functions  of  respiration  and  circula- 
tion are  never  afterwards  perfectly  restored. 

Accordingly  we  may  observe  an  almost  infinite  variety  in 
the  period  which  is  required  to  tranquillise  the  movements  of 
the  heart  and  lungs  after  they  have  been  disturbed  by  any 
muscular  exertion, — that  period  depending  on  the  violence  of 
the  effort  as  well  as  on  the  condition,  as  it  is  called,  of  the  per- 
son by  whom  it  has  been  made. 

These  observations  naturally  lead  us  to  inquire  by  what  Training,— 

how  explain- 

means  can  a  person  attain  the  power  of  regulating  the  respi-  'd; 
ratory  and  circulating  organs  so  as  to  be  able  to  continue 
making  great  muscular  exertions,  until  his  muscular  energy 
is  exhausted,  or  in  what  consists  the  art  of  training  ?  This 
subject  has  never  sufficiently  claimed  the  attention  of  physio-  , 
logists,  and  no  one,  as  far  as  I  know,  except  the  ingenious 
Mr.  Bell,  ever  seems  to  have  made  even  allusion  to  it,  or  to 
have  considered  whether  any  changes  take  place  in  the  phy- 
sical condition  of  the  thoracic  viscera  of  those  who  have  been 
trained  to  perform  feats  of  strength. 

"  Do  we  not  see  that  boxers  and  all  the  tribe  of  athletics  (The  Anato- 
cannot  ever  make  those  exertions  unprepared  ?    And  what  is  SSumanBody, 
the  course  of  '  training'  but  a  spare  diet  of  generous  food,  i fyro"^ 
with  regular  exercise  and  gradual  exertions  ;  till  at  last  the 
two  great  functions  of  respiration  andjcirculation,  accompany- 
ing each  other,  are  brought  to  the  highest  pitch,  and  the  man 
becomes  capable  of  exertions  before  impossible  or  dangerous, 
now  familiar  or  easy  to  him  ?" 

A  careful  consideration  of  the  varied  functions  of  respira- 
tion and  circulation,  along  with  some  points  but  lately  dis- 
covered in  the  anatomy  of  the  respiratory  apparatus,  will,  I 
am  persuaded,  enable  us  to  give  a  satisfactory  elucidation  of 
the  changes  which  take  place  in  training,  and  will  also  lead 
to  a  satisfactory  explanation  of  several  symptoms  in  the 
diseases  of  the  thoracic  viscera  which  have  hitherto  evaded 
pathological  research. 

If  we  attentively  examine  the  nature  of  training,  or  putting  its  piuno- 
a  person  "  in  wind,"  we  shall  find  that  it  consists  in  so  ™® 
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regulating  the  respirations  during  muscular  exertions  that 
any pylmo- cardiac  congestion  is  prevented;  and  this  is  effected, 
by  permitting  the  lungs  to  receive  only  such  quantities  of 
blood  during  each  inspiration  as  will  not  destroy  the  proper 
adjustment  between  the  respiratory  and  circulating  organs, 
whilst  at  the  same  time  a  quantity  of  air  is  inspired  sufficient 
for  the  arterialisation  of  the  blood.  The  muscular  move- 
ments are  thus  allowed  to  proceed  until  the  energy  of  the 
muscles  becomes  exhausted;  for,  as  I  have  already  men- 
tioned, if  pulmo- cardiac  congestion  goes  beyond  certain  limits 
during  any  muscular  exertion,  the  person  becomes  exhausted, 
not  from  the  muscles  being  fatigued,  but  from  the  cavities  of 
the  heart  and  pulmonary  vessels  becoming  so  loaded  with 
blood  as  to  interrupt  respiration. 

There  is  a  circumstance  regarding  the  anatomy  of  the  lungs, 
first  described  by  Sir  E,  Home,  which  is  of  importance  to 
notice  here,  as  it  appears  to  me  materially  to  assist  in  ex- 
plaining this  peculiar  feature  in  the  function  of  the  pul- 
monary apparatus.  From  his  dissections  it  appears,  that  in 
proportion  as  the  air-cells  are  distended,  so  is  the  circulation 
of  the  blood  in  the  pulmonary  vessels  interrupted  ;  and,  if 
the  cells  be  completely  distended,  the  pulmonary  capillaries, 
from  the  obstruction  caused  by  the  over-distended  air-cells, 
cannot  transmit  the  blood  to  the  pulmonary  veins.  When 
the  arteries  of  a  sheep's  lungs  were  injected,  the  injection 
was  found  to  return  very  readily  by  the  veins  ;  but  when 
the  air-cells  were  previously  much  distended,  the  injection 
could  not  be  then  forced  into  the  p\ilmonary  veins. 

In  further  illustration  of  this  important  anatomical  fact,  I 
may  remark,  that  by  very  full  inspirations  the  action  of  the 
heart  is  diniinished,  and  the  shorter  and  the  more  frequently 
the  inspirations  are  made,  the  more  rapid  become  the  move- 
ments of  the  heart ;  and  also,  when  from  disease  a  portion  of 
lung  is  no  longer  capable  of  assisting  in  the  arterialisation  of 
the  blood,  that  portion  which  remains  sound  having  an  ad- 
ditional duty  to  perform,  respiration  becomes  increased  in 
frequency,  and  there  must  necessarily  take  place  an  increase 
in  the  heart's  action, — a  circumstance  which  may  explain  that 
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quickness  of  the  pulse  which  has  been  considered  as  pathog- 
nomonic of  tubercular  phthisis. 

From  the  foregoing  observations  we  are  warranted  to 
conclude  that  too  full  inspirations,  by  over-distending  the  air- 
cells,  and  thus  impeding  the  pulmonary  circulation,  will  pre- 
vent the  continuance  of  any  muscular  exertion,  whilst,  if  the 
inspirations  be  limited  so  that  the  air-cells  shall  not  be  over- 
distended,  the  free  circulation  through  the  pulmonary  ca- 
pillaries will  not  be  interrupted,  and  the  muscles  will  then  be 
enabled  to  act  until  their  energy  is  exhausted. 

That  training  consists  in  a  person  acquiring  a  certain  con-  Training 

,  ,  .  ,  .  modifies  re- 

trol  over  the  respiratory  organs,  and  that  one  ot  its  essential  spiration. 
conditions  is  to  limit  the  inspirations,  can  be  shown  by 
examining  the  mode  in  which  respiration  is  performed  by 
those  who  are  properly  trained  for  athletic  purposes. 

It  may  be  remarked,  that  those  who  are  even  best  trained  The  pheno- 

menaoftrain- 

lor  performing  feats  of  strength  require  great  care  and  nicety  nig  uius- 
m  order  to  adjust  the  respiratory  organs,  before  making 
any  muscular  exertion.  The  trained  dancer  commences  his  in  dancers ;  i 
performance  by  increasing  the  movements  of  the  body  in  a 
very  gradual  manner,  and  thus  establishes  an  equilibrium 
between  the  respiration  and  circulation,  so  that  after- 
wards he  can  perform  the  most  rapid  movements,  and  con- 
tinue the  exertions  until  his  muscular  energy  is  exhausted, 
without  suffering  any  interruption  from  the  respiratory 
organs. 

It  is  the  same  with  the  prize-fighter,  for  whom,  to  retain  pugUists; 
his  greatest  physical  powers,  it  is  necessary  that  the  muscular 
exertions  which  he  is  about  to  perform  be  at  first  ni^de  only 
in  a  very  moderate  degree  j  and  if,  from  passion  or;^  tQp 
much  excitement,  he  is  induced  to  make  too  violent  an 
effort  at  the  commencement  of  a  fight,  the  necessary  ad- 
justment in  respiration  is  destroyed,  his  breathing  becomes 
laborious,  and  he  cannot  avoid  failing  in  his  enterprise. 

In  order  still  further  to  illustrate  the  condition  of  the 
respiratory  organs  which  is  necessary  for  allowing  the  con- 
tinuance of  powerful  muscular  exertions,  I  may  i-emark,  that 
the  various  contrivances  which  are  resorted  to  for  effecting 
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this  purpose  all  act  by  limiting  the  inspirations,  and  thus 
prevent  such  a  degree  of  distention  of  the  air-cells  as  would 
impede  the  ready  flow  of  the  blood  from  the  pulmonary 
arteries  into  the  pulmonary  veins, 
uiustrated  in      Hence,  in  running  a  race,  it  is  found  essential  that  the 
race";"^  *      mouth  be  kept  shut,  a  sufficient  quantity  of  air  entering  by 
the  nostrils  for  the  arterialisation  of  the  blood  j  experience 
having  taught  that,  if  any  additional  quantity  is  inspired  by 
the  mouth,  the  proper  balance  between  respiration  and  cir- 
culation is  more  or  less  destroyed,  and  the  person  is  obliged 
to  discontinue  the  effort.    The  common  practice  to  effect 
this  purpose  is  putting  a  pebble,  or  some  such-like  sub- 
stance, into  the  mouth,  by  which  the  voluntary  effort  of 
retaining  it  keeps  the  lips  closed.    And,  too,  the  reputation 
of  Thelwall,  a  well-known  teacher  of  elocution,  was  chiefly 
founded  on  a  mode  which  he  had,  in  order  to  learn  his 
in  reading      pupils  to  read  aloud  for  a  very  lengthened  period  without 
aloud.  fatigue,  simply  by  making  them  inspire  only  through  the 

nostrils. 

This  mode  of  regulating  the  respiration  was  known  to 
Demosthenes,  of  whom  we  are  told  that,  in  order  to  correct 
some  imperfection  of  his  speech,  he  was  in  the  habit  of 
putting  pebbles  in  his  mouth  ;  and  there  are  many  persons 
who  stammer  when  they  speak,  but  who  are  known  to 
sing  without  any  impediment. 

The  efifect  of  lozenges  in  subduing  some  coughs  is,  I  am 
inclined  to  believe,  to  b^  attributable  to  the  circumstance  of 
the  mouth  being  kept  shut  involuntarily  whilst  the  lozenge 
is  retained  in  the  mouth,  and  thus  inspiration  is  carried  on 
alone  through  the  nostrils.  Neither  is  it  at  all  improbable 
that,  in  some  of  those  persons  suffering  with  pulmonary 
affections  who  have  derived  benefit  from  using  the  respirator, 
the  relief  has  been  obtained  by  the  inspirations  being  made 
chiefly  through  the  nostrils. 

Artisans,  also,  whose  avocations  require  them  to  make 
great  muscular  efforts,  are  in  the  habit  of  tying  a  belt  tightly 
round  their  waists,  thus  preventing  too  great  an  expansion 
of  the  chest  j  and  when  the  sailor  prepares  himself  for 
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battle,  in  order  the  more  powerfully  to  exert  himself  at  the 
guns,  he  ties  a  handkerchief  firmly  round  his  waist,  by 
which,  during  the  excitement  of  the  fight  as  well  as  from 
the  powerful  muscular  exertions  which  he  is  compelled  to 
make,  the  movements  of  the  respiratory  apparatus  are  con- 
fined within  certain  limits,  and  he  is  prevented  from  making 
such  full  inspirations  as  would  disturb  the  balance  of  the 
circulation  in  his  chest. 

The  pernicious  effects  of  violent  exercise  on  the  circula- 
tion, as  well  as  the  mode  of  avoiding  them,  are  well  under- 
stood by  those  who  professedly  train  persons  for  gymnastic 
exercises,  and  hence  it  is  by  them  considered  a  great  nicety 
in  the  process  of  training  never  to  <\\\o\\  pulmo- cardiac  con- 
gestion to  be  carried  so  far  as  to  render  the  thoracic  viscera 
unable  to  remove  without  difficulty,  whenever  the  muscular 
exertions  wliich  produce  the  congestion  have  ceased,  all 
surplus  blood  from  the  pulmonary  vessels.  For  when  atten- 
tion has  not  been  paid  to  this  circumstance,  and  when  from 
an  over-distention  of  the  air-cells  the  congestion  has  exceeded 
certain  limits,  an  embarrassment  in  breathing  continues,  and 
which,  in  some  instances,  prevents  the  person  from  fol- 
lowing such  exercises  even  throughout  the  remainder  of  his 
life. 

The  same  phenomena  may  be  observed  in  those  in  whom 
congestion  is  caused  from  having  made  any  violent  exertion 
to  which  they  are  not  accustomed,  and  who  continue  ever 
afterwards  to  suffer  from  a  disturbance  in  the  thora(5l<:  cir- 
culation. The  observations,  however,  which  I  have  to  make 
on  this  subject  will  be  introduced  more  appropriately  when 
we  come  to  consider  the  pernicious  effects  of  violent  exercise 
on  the  respiratory  and  circulating  apparatus. 

Phenomena  connected  with  the  Respiratory  and  Circulating 

Organs. 

There  are  many  important  phenomena,  as  has  been  re- 
marked, which  I  am  persuaded  will  admit  of  a  satisfactory 
explanation,  now  that  the  intimate  connection  between  the 
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functions  of  the  heart  and  respiratory  apparatus  has  been 
pointed  out, — phenomena  which  are  constantly  taking  place 
in  health,  although  the  purposes  which  they  are  intended  to 
serve  in  the  animal  economy  have  not  hitherto  been  contem- 
plated, far  less  satisfactorily  explained. 

It  would  have  undoubtedly  been  well  for  medical  science 
had  physiologists,  in  place  of  exhausting  their  imaginations 
in  contriving  fruitless  and  contradictory  experiments,  and 
torturing  innumerable  living  animals,  been  satisfied  with 
observing  the  various  phenomena  which  are  constantly  de- 
veloping themselves  in  the  healthy  state  of  the  body,  and 
had  they  watched  with  equal  care  the  various  changes  which 
these  undergo  in  diseases.  Indeed,  it  is  surprising  that  the 
different  instinctive  acts  of  the  economy  of  which  I  am  about 
to  treat,  and  which  are  constantly  taking  place  before  us, 
should  not  have  long  ago  led  physiologists  to  consider  for 
what  purposes,  and  to  investigate  how,  such  various  acts 
were  produced  ;  for,  on  a  little  reflection,  it  must  have  ap- 
peared that  the  uniformity  and  the  similarity  in  the  circum- 
stances under  which  they  were  alwa5^s  developed  would  have 
led  to  some  explanation  of  their  effects  and  of  their  influence 
upon  the  system. 

In  pursuing  this  .subject,  we  shall  find  that  similar  beau- 
tiful provisions  to  those  which  the  economy  possesses  for 
preserving  and  restoring  parts  of  the  body  that  have  been 
injured  or  desti'oyed,  are  also  wisely  provided  for  restoring 
and  sustaining  the  functions  of  organs  or  systems  of  organs 
when  they  have  been  deranged,— all  which  may,  indeed,  be 
considered  as  so  many  proofs  of  a  vis  conservatrix  natura:. 
When,  for  example,  the  bronchi  are  irritated  by  a  particle  of 
dust,  we  observe  that  there  is  an  immediate  exudation  of 
mucus,  and  a  violent  cough  to  expel  the  extraneous  sub- 
stance. And  if  a  mote  falls  into  the  eye,  there  immediately 
follow  profuse  lachrymation  and  sneezing,  by  which  it  is 
expelled  •  or,  if  anything  offensive  is  taken  into  the  stomach, 
there  soon  follow  sickness  and  vomiting.  So,  in  like  manner,' 
we  shall  find  that,  whenever  the  circulation  in  the  heart  is 
disturbed,  either  by  physical  or  moral  causes,  changes  take 
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place  instinctively  in  the  functions  of  the  respiratory  appa- 
ratus by  which  the  healthy  condition  of  the  circulation  is 
again  restored. 

I  shall  endeavour  to  show  that  laughing,  crying,  weeping, 
sobbing,  sighing,  coughing,  sneezing,  hiccup,  and  vomiting 
are  all  acts  which  are  resorted  to  by  the  economy  in  order 
to  effect  certain  changes  in  the  circulation  of  the  blood  in 
the  heart  for  some  essential  purpose.  I  shall  also  endeavour 
to  explain  how  certain  sensations  in  the  head,  such  as  the 
giddiness  felt  from  swinging,  turning  round  rapidly,  or  from 
sudden  alterations  in  the  position  of  the  body,  sounds  in  the 
ears,  false  images  before  the  eyes,  and  sea-sickness,  depend 
upon  the  function  of  respiration,  and  are  prevented  in  certain 
individuals  by  a  power  which  they  possess,  or  which  they 
may  have  acquired,  of  modifying  respiration. 

For  each  of  these  purposes,  however,  to  which  I  have 
alluded,  it  will  be  found  that  only  one  of  the  offices  of  the 
respiratory  apparatus  is  more  especially  employed.  Thus, 
full  inspirations  are  made  in  order  to  relieve  the  head,  be- 
cause they  accelerate  the  return  of  the  venous  blood  to  the 
right  heart.  Deep  expirations  will  relieve  the  left  heart  of 
any  superabundant  quantity  of  blood  which  it  may  contain, 
and  they  will  also  aid  the  transit  of  the  systemic  blood  along 
the  great  arterial  trunks.  The  musculo-cardiac  function  will 
at  all  times,  by  impeding  the  transit  of  the  blood  in  some 
arteries,  increase  its  quantity  within  the  left  ventricle,  when 
the  heart  is  required  to  act  with  additional  vigour ;  whilst 
the  pulmo- cardiac  function  will,  by  regulating  the  quantity  of 
blood  in  the  heart,  prevent  congestion,  and  ward  off  the 
pernicious  effects  of  any  irregularity  in  its  supply  of  blood. 

By  modifying,  therefore,  the  inspirations  and  expirations, 
the  pulmonary  vessels  at  the  same  time  being  capable  of  re- 
ceiving various  quantities  of  blood,  we  perceive  how  the 
system  itself  possesses  the  means  of  restoring  that  balance 
in  the  circulation  which  is  so  often  interrupted  by  moral 
causes  operating  on  the  heart,  and  by  physical  causes  acting 
on  the  organs  of  respiration. 
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Let  us  consider  these  phenomena  separately,  and  as  they 
present  themselves  in  the  healthy  state  of  the  system,  which 
will  prepare  us  afterwards  to  examine  the  various  modifica- 
tions which  they  undergo  in  the  diseases  of  the  thoracic 
viscera  ;  for  it  could  not  be  expected  that  a  rational  expla- 
nation could  have  been  given  of  the  diseased  changes  in 
the  function  of  any  organ  until  the  phenomena  of  its  healthy 
state  had  been  investigated. 

The  movements  of  the  chest  which  take  place  during  fits 
of  laughter,  and  likewise  in  the  acts  of  crying,  weeping,  sob- 
bing, and  sighing,  we  shall  find  are  all  resorted  to  by  the 
system^  in  order  to  effect  alterations  in  the  quantity  of  blood 
both  in  the  lungs  and  heart,  when  the  circulation  has  been 
deranged  by  mental  emotions, 
laughter—       The  deep  inspirations  and  the  short  and  frequent  expira- 
thVcircuia"'^  tious  made  in  the  act  of  laughing  have  a  direct  influence  on 
the  heart,  increasing  the  quantity  of  blood  within  its  cavities 
in  the  same  manner  as  the  quantity  within  them  is  increased 
,  by  muscular  contractions. 

This  conditioii  of  the  heart,  as  might  be  anticipated,  varies 
according  to  the  violence  and  duration  of  the  paroxysms 
of  laughter.    When  these  are  moderate  the  mind  is  only  ex- 
hilarated, or,  to  use  a  common  expression,  "  the  heart  be- 
comes joyful but,  if  laughing  be  prolonged  beyond  certain 
limits,  a  series  of  effects  more  or  less  injurious  frequently 
supervene.    Pain  in  the  cardiac  region  and  headache  then 
come  on,  and,  if  the  paroxysm  be  immoderate,  the  quantity 
of  blood  propelled  into  the  brain  is  so  greatly  increased,  that 
the  intellectual  powers  become  excited,  and  sometimes  to 
such  a  degree  as  to  cause  their  temporary  aberration.  Even 
convulsions  follow  immoderate  fits  of  laughter  j  and  I  have 
known  death  take  place  from  excessive  laughter  caused  by 
Case.  iitillation.    A  young  woman  was  induced  to  creep  under  a 

bed,  and,  when  secured  in  that  position,  her  feet  were  tickled 
by  one  of  her  companions,  and  such  was  the  violence  of  the 
paroxysm  of  laughter  which  it  produced,  that  convulsions 
supervened,  which  terminated  fatally.    And  we  are  told  that 
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Petro  Aritius  died  of  a  fit  of  laughter  on  hearing  of  the  MariottLs 
infamy  or  his  sister  ! 

A  disturbed  action  of  the  heart  is  usually  observed  in 
those  affected  with  hysteria,  which  may  account  for  the  pa- 
roxysms of  laughter,  the  hiccup,  and  many  of  the  more 
remarkable  pathological  phenomena  which  are  characteristic 
of  that  disease.  A  lady,  of  a  nervous  temperament,  always 
had,  when  a  fit  of  laughter  was  prolonged  beyond  a  certain 
time,  a  regular  hysterical  paroxysm. 

Laughter,  indeed,  greatly  disturbs  a  heart  which  is  already  Effecii  of 

laughter  on  • 

disordered.  This  was  strikingly  exemplified  in  a  person  who  diseased 
had  a  disease  of  the  heart,  and  who  never  could  indulge  in 
laughing  without  the  increased  action  of  the  heart  by  which 
it  was  followed  causing  violent  headache.  And  a  youth, 
who  was  recovering  from  a  disorder  in  the  heart,  on  re- 
porting his  progress,  observed  that  the  symptoms  had 
been  much  aggravated  in  consequence  of  having  laughed 
violently  the  day  previously — an  effect  of  laughing  which  he 
had  often  before  experienced. 

There  is  a  laughter  that  accompanies  rage,  indignation,  Thes\rdonic 
and  delirium,  and  which,  from  its  resemblance  to  the  effects 
of  the  apium  risus,  a  herb  of  Sardinia,  has  been  called  the 
risus  sardonicus.  "  Sardinia,"  says  Solinus,  "produces  a  herb 
which  has  this  singular  property,  that,  whilst  it  destroys 
whoever  eats,  it  so  contracts  the  features,  particularly  the 
mouth,  into  a  grin,  as  to  make  the  sufferer  to  appear  to  die 
laughing." 

Crvinq,  which  consists  in  a  succession  of  violent  and  loner-  Ciying-its 

•'  o     effecig  on  the 

protracted  expirations,  will  have  the  effect,  by  diminishing  circulation, 
the  circulation  in  the  pulmonary  arteries,  of  unloading  the 
left  heart  and  large  arteries  of  any  surplus  quantity  of  blood, 
caused  by  the  action  of  the  heart  having  been  disturbed, 
whether  by  moral  causes  or  from  bodily  pain :  hence  the  relief 
which  those  who  suffer  mental  affliction  or  bodily  pain  derive 
from  crying — an  act  which  is  resorted  to  throughout  the 
whole  animal  kingdom  to  relieve  the  heart  from  the  hurtful 
effects  of  pain. 

From  the  same  cause  arise  the  great  languor  in  the  circu- 
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fccu  of  not    l^^^o^j        even  the  pernicious  effects,  which  have  so  often 

crying.        been  known  to  follow  the  endurance  of  severe  bodily  pain 
without  crying.    A  man  who  made  no  signs  of  great  sufFer- 

Cooper.        ing  during  a  military  flogging  dropped  down  lifeless. 

We  see  many  examples  of  crying  in  hysterical  women,  and 
the  screams  which  are  made  from  fear  or  from  mental  agony 
must  have  a  powerful  influence  in  unloading  a  congested  heart. 

Effects  of  the      T^je  crics  of  the  infant  which  are  made  at  the  moment  o£ 

cries  of  the 

infant.         its  birth — 

"  The  piping  cry  of  lips  that  brook  no  pain" — 

Byron — 

as  the  poet  has  well  remarked,  have  a  great  influence  on  the 
circulation,  the  violent  expirations  powerfuUj'  contributing  to 
propel  the  blood  through  the  pulmonary  vessels,  then  only  for 
the  first  time  called  on  to  perform  their  functions  ;  and  the 
salutary  influence  of  the  cry  is  so  well  known  to  nurses,  that 
it  is  their  common  practice,  when  they  have  tied  the  umbi- 
lical chord,  or  immediately  before  doing  so,  to  give  the  infant 
a  "smack,"  or  to  sprinkle  some  cold  water  upon  the  face,  in 
order  to  make  it  cry  ! 

"  When  the  child  is  born,"  John  Bell  has  observed,  "  the 
function  of  the  placenta  declines  exactly  in  proportion  as 
that  of  the  lungs  strengthens.  If  the  child  do  not  breathe 
freely,  the  chord  will  continue  to  beat,  the  placeiata  still  con- 
tinuing to  perform  the  function  of  the  lungs  ;  but  when  the 
child  begins  to  cry  freely,  the  pulse  of  the  chord  and  function 
of  the  placenta  at  once  cease.  If  the  child  breathe  freely, 
but  yet  do  not  cry,  and  you  tie  the  chord,  it  is  instantly 
forced  to  cry  for  a  fuller  breath  !  and,  if  a  rash  person  tie 
the  chord  prematurely  when  the  child  neither  cries  nor 
breathes,  he  thus  cuts  off  the  function  of  the  placenta  before 
the  function  of  the  lungs  is  established,  and  often  the  child 
is  lost."  (See  his  "Anatomy.") 
Weeping-its      Weeping,  also,  which  consists  in  irregular  respiration, 

effects  on  tilie 

circuiaUon;  either  with  or  without  crying,  is  an  effort  or  voluntary  act 
made  to  facilitate  the  pulmonary  circulation,  and  relieve 
that  congestion  in  the  heart  which  is  caused  by  grief. 
"Weeping,"  observes Haller,  "begins  with  a  full  inspiration. 
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after  which  follow  short  expirations  and  inspirations.  It  is 
finished  by  a  deep  expiration,  and  immediately  followed  by  a 
deep  inspiration." 

Hence  arise  the  baneful  effects,  and  the  sensation  of  ful- 
ness, "  the  fulness  of  heart,"  and  even  of  pain  in  the  cardiac 
region,  so  frequently  experienced  by  those  who  have  not  wept 
when  the  mind  has  been  greatly  agitated. 

Sighing  appears  also  to  be  a  movement  employed  by  Nature  and  of  sob- 
to  relieve  the  heart  from  congestion.  The  full  inspirations  sighing, 
which  are  made  in  sighing,  by  withdrawing  the  venous 
blood  from  the  head,  will  assist  in  restoring  the  balance  of 
the  circulation,  both  within  the  head  and  chest,  when  it  has 
been  destroyed  by  some  violent  mental  emotion  or  bodily 
pain. 

"  He  sighed  a  sigh  so  porteous  and  profouad,  as  it 
Did  seem  to  shatter  all  his  bulk,  and  end  his  being." 

Sbaksfeab. 


The  influence  of  vomiting  on  the  circulation  ought  likewise  Effects  of 
to  be  noticed,  as  an  instinctive  act  employed  by  the  economy,  thrclrcuia^ 
not  only  for  the  purpose  of  evacuating  substances  pernicious 
to  the  stomach,  but  also  for  assisting  the  left  heart  and  large 
vessels  to  propel  the  systemic  blood  when  the  capillary  circu- 
lation especially  has  been  disturbed.  The  same  expulsatory 
effort  which  removes  the  contents  of  the  stomach,  along  with 
the  pressure  of  the  abdominal  parietes  and  the  collapse  of 
the  walls  of  the  chest,  which  take  place  during  vomiting, 
must  also  have  a  considerable  effect  on  the  circulating  ap- 
paratus, and,  consequently,  spontaneous  vomiting  is  resorted 
to  by  the  system,  for  the  relief  of  some  diseases  depending 
upon  or  caused  by  a  disturbance  in  the  circulation. 

In  the  Asiatic  cholera,  wherein  the  blood,  from  a  preter-  intheAsiaUc 
natural  degree  of  viscidity,  cannot  be  circulated  with  its 
usual  facility,  the  disease  is  often  accompanied  with  vomit- 
ing, and  it  is  well  known,  when  spontaneous  vomiting  does 
take  place,  that  its  influence  in  aiding  the  circulation  of  the 
viscid  blood  is  such,  that  the  patient  generally  recovers  from 
that  formidable  malady  ;  and  the  good  effects  of  artificially 
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producing  vomiting  in  the  treatment  of  cholera  is  well 
established. 

There  are  likewise  many  febrile  diseases  wherein  the 
effects  of  vomiting  are  equally  manifest;  and  it  may  be  re- 
marked, that  the  relief  which  the  act  of  vomiting  affords  in 
such  ailments  does  not  arise  from  the  evacuation  of  any 
noxious  contents  from  the  stomach,  but  by  producing  an 
almost  immediate  change  in  the  action  of  the  heart  and 
capillary  system. 

The  nausea  which  precedes  the  act  of  vomiting,  by  dimi- 
nishing the  movements  of  the  heart,  must  also  be  taken  into 
consideration  when  endeavouring  to  account  for  the  remedial 
effects  of  emetics,  and  it  has  usually  been  observed,  that  an 
emetic  which  causes  a  protracted  nausea  is  often  a  more 
effectual  remedy,  in  some  diseases,  than  one  which  pro- 
duces speedy  vomiting.  In  the  use  of  emetics  it  is,  there- 
fore, essential  to  discriminate  whether  it  be  requisite  merely 
to  evacuate  the  stomach  of  its  pernicious  contents,  or  to  act 
on  the  disordered  organs  of  circulation. 

It  may  also  be  remarked,  that  vomiting  frequently  takes 
place  whilst  a  person  is  recovering  from  syncope,  being  then 
resorted  to  by  the  vis  conservatrix  in  order  to  assist  in  re- 
storing the  vigour  of  the  languid  circulation. 

The  fits  of  vomiting  which  accompany  sea  -sickness  likewise 
produce  temporary  relief,  by  withdrawing  venous  blood  from 
the  head  ;  but,  as  I  shall  subsequently  point  out,  no  per- 
manent relief  can  be  obtained  from  sea-sickness  until  the 
person  acquires  a  power  of  modifying  his  respiration. 

The  sickness  and  vomiting  which  so  frequently  accom- 
pany pregnancy  will,  in  all  probability,  be  also  found  to 
depend  on  a  disturbance  in  the  circulation,  and  may  explain 
the  decided  relief  which  is  derived  from  the  abstraction  of 
small  quantities  of  blood  from  the  arm  under  such  circum- 
stances. 

What  I  have  said  regarding  vomiting  applies  also  to 
coughing :  the  act  of  coughing  being  resorted  to  by  the  system, 
both  for  the  purpose  of  evacuating  pernicious  secretions  from 
the  mucous  surface  of  the  lungs,  and  likewise  for  restorino- 
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the   thoracic  circulation  when   that  has  been  disturbed. 

Hence  the  various  coughs  and  paroxysms  of  coughing  which 

accompany  diseases  of  the  heart.    A  young  lady  was  subject  (Case.) 

to  a  cough  for  several  years,  which  was  always  caused  by 

laughter^  and  which  came  on  in  paroxysms  so  loud  as  to  be 

heard  in  distant  rooms  of  her  dwelling. 

Sneezing  is   by  no  means  an  uncommon   act  in   dis-  and  of 

turbances  of  the  heart.    It  is  an  instinctive  act,  like  that  of 

coughing  and  vomiting,  and  is  not  only  an  effort  made  to 

remove  hurtful  substances  from  the  cavities  of  the  nose,  but 

is  also  resorted  to  by  the  system  for  restoring  the  circulation, 

when  that  has  been  disturbed. 

By  paroxysms  of  sneezing  the  violent  expirations  increase 

the  velocity  of  the  circulation,  and  drive  the  blood  to  the 

head,  often  causing  hemorrhage  from  the  over-distention  of 

the  vessels  of  the  Schneiderian  membrane,  in  like  manner  as 

a  paroxysm  of  coughing  causes  hemorrhage  from  the  lungs 

when  there  has  heen  pulmo-cardiac  congestion. 

There  appears  to  be  an  intimate  connection  or  sympathy 

between  the  heart  and  the  organ  of  smell,  certain  odorous 

substances  having  a  great  influence  on  the  heart's  action;  and 

the  power  which  sternutatories  have  in  restoring  the  vigour  Sympathy 

of  the  heart  during  a  fit  of  syncope,  and  in  asphyxia,  is  well  nose  and 

heart. 

known. 

The  phenomena  of  disease  further  illustrate  this  sym- 
pathy between  the  organ  of  smell  and  the  heart.  A  youth.  Case, 
whose  circulation  was  disordered,  and  who  was  subject  to 
violent  paroxysms  of  convulsions,  sometimes  had  the 
strongest  desire  to  take  snuff,  with  which  he  used  to  fill  his 
nostrils  most  greedily  ;  and  the  effect  of  which  was  always 
to  excite  a  paroxysm  of  his  disease. 

A  young  man  suffered  severely  from  a  malady  of  his  heart.  Case, 
and,  during  nine  years  that  he  was  afflicted  by  it,  every  few 
days,  and  sometimes  every  day,  his  nose  bled,  from  which 
spontaneous  hemorrbage  he  always  experienced  more  or  less 
relief. 

Hiccup,  which  is  a  sudden  sonorous  inspiration,  seems  Effects  of 
likewise  to  be  an  act  connected  with  some  disturbance  in  the  circiUaUon?* 
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circulation  of  the  blood  within  the  thorax.  It  is  usually- 
preceded  by  a  paroxysm  of  laughter,  and  the  short  violent 
inspirations  which  form  the  most  striking  characteristic  of 
hiccup  will  assist  in  unloading  the  left  heart  wherein  the 
blood  has  been  congested.  A  gentleman  had  an  immoderate 
fit  of  laughter  which  lasted  upwards  of  an  hour,  and  after  it 
had  ceased  it  was  succeeded  by  a  violent  hiccup,  which  con- 
tinued several  hours  and  caused  great  uneasiness  in  the  chest, 
which  required  the  application  of  leeches  and  the  internal 
use  of  antimony  to  relieve. 

Hiccup  is  also  one  of  the  last  acts  of  the  dying,  and  it  is  a 
striking  symptom  in  fatal  strangulation  of  the  intestine. 

Modifications  likewise  take  place  in  the  duration  of  the 
inspirations  and  expirations  when  a  person  makes  any  very 
powerful  but  short  muscular  effort,  such  as  to  run,  leap,  or 
raise  a  very  heavy  weight.  In  running  a  match,  not  exceed- 
ing one  hundred  yards,  or  in  leaping,  the  exertion  is  accom- 
plished during  the  period  of  one  inspiration,  and  the  long 
inspiration  made  by  a  pavior  or  blacksmith,  whilst  raising 
the  hammer  of  great  weight,  is  always  followed  by  a  violent 
expiration  accompanied  with  a  deep  and  audible  sigh  ;  the 
effect  of  which  is,  by  restoring  the  balance  of  the  circulation, 
to  prevent  congestion  either  within  the  lungs  or  heart. 

It  is  from  a  want  of  this  power  of  adjustment  or  co- 
operation in  the  respiratory  and  circulating  organs  that 
we  can  explain  how  certain  individuals  suffer  from  sea- 
sickness. Wollaston  observed,  that,  in  those  who  did  not 
suffer  sickness  at  sea,  their  respiration  was  altered.  In 
■waking  from  very  disturbed  sleep,  he  found  that  his  aspira- 
tions were  not  made  with  the  accustomed  uniformity,  but 
w-ere  interrupted  by  irregular  pauses,  with  an  appearance  of 
watching  for  some  favourable  opportunity  to  make  the  suc- 
ceeding effort,  and  it  seemed  as  if  the  act  of  inspiration  were 
in  some  manner  to  be  guided  by  the  tendency  of  the  vessel 
to  pitch  with  an  uneasy  motion. 

"After  I  had  been  harassed,"  observed  that  ingenious 
philosopher,  "by  sea-sickness  for  some  days,  and  had  in 
vain  attempted  to  account  for  the  diflFerence  between  the 
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inexperienced  passenger  and  those  around  him  more  accus- 
tomed to  the  sea,  I  imperceptibly  acquired  some  power  of 
resisting  its  effects,  and  had  the  good  fortune  to  observe  a 
pecuharity  in  my  mode  of  respiration  evidently  connected 
with  the  motion  of  the  vessel,  but  of  which,  in  my  enfeebled 
state,  I  was  unable  to  investigate  either  the  cause  or  conse- 
quence. In  waking  from  a  state  of  very  disturbed  sleep,  I 
found  that  my  aspirations  were  not  taken  with  the  accus- 
tomed uniformity,  but  were  interrupted  by  irregular  pauses, 
with  an  appearance  of  watching  for  some  favourable  oppor- 
tunity for  making  the  succeeding  effort,  and  it  seemed  as  if 
the  act  of  inspiration  were  in  some  manner  to  be  guided  by 
the  tendency  of  the  vessel  to  pitch  with  an  uneasy  motion. 

"  The  mode  by  which  I  afterwards  conceived  that  this  ac- 
tion could  primarily  affect  the  system  was  by  its  influence  on 
the  motion  of  the  blood  ;  for,  at  the  same  instant  that  the 
chest  is  dilated  for  the  reception  of  air,  its  vessels  become 
also  more  open  for  the  reception  of  the  blood,  so  that  the 
return  of  blood  from  the  head  is  more  free  than  at  any  other 
period  of  a  complete  respiration.  On  the  contrary,  by  the 
act  of  expelling  air  from  the  lungs,  the  ingress  of  blood  is  so 
far  obstructed,  that,  when  the  surface  of  the  brain  is  exposed 
by  the  trepan,  a  successive  turgescence  and  subsidence  of 
the  brain  is  seen  in  alternate  motions  with  the  different  states  see  Phiios. 
of  the  chest." 

These  views  of  the  cause  of  sea-sickness  accord  with  the  Modes  of  re- 
means  which  are  usually  resorted  to  for  its  relief.    One  of  sickneM;  " 
these  is  to  place  the  body  in  such  a  position  that  the  weight 
of  the  column  of  blood  in  the  head  will  be  diminished  as 
much  as  possible  during  the  "pitching"  of  the  ship;  and 
this  may  be  effected  by  the  horizontal  position,  and  also  by  bytheposi- 
placing  the  head  near  to  the  centre  of  the  ship.  boiy';^^^ 

The  other  mode  of  warding  off  sea-sickness  is  by  resorting 
to  those  means  which  modify  the  respiration,  and  by  which 
congestion  within  the  head  and  the  concomitant  vomiting  are 
prevented. 

The  common  practice  of  tying  a  belt  tightly  round  the  waist,  by  limiting 
of  avoidmg  conversation,  and  or  keeping  the  mouth  shut,  tions. 

M 
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which  those  who  run  races  readily  accomphsh  simply  by 
having  a  small  pebble,  or  such  like-substance,  constantly  in 
their  mouths,  all  assist,  by  limiting  the  expansion  of  the 
parietes  of  the  chest,  to  regulate  the  breathing  in  such  a 
manner  that  the  balance  of  the  circulation  is  preserved  in 
all  the  different  motions  and  positions  of  the  vessel. 

The^  disagreeable  effects  of  the  motion  of  a  ship,  by  dis- 
turbing the  circulation  of  the  blood,  I  have  repeatedly 
known  to  occur  in  an  aggravated  degree  in  persons  who 
have  been  affected  with  some  disease  of  the  heart.  Such 
individuals  suffered  from  sea-sickness  not  only  with  unusual 
severity,  but  had  also  many  uneasy  sensations  continue, 
more  particularly  that  of  the  ship's  motion,  for  a  consider- 
able time,  even  for  weeks  after  having  come  on  shore. 

Those  who  are  not  accustomed  to  travel  rapidly  in  a  car- 
riage or  on  a  railroad  are  also  apt  to  suffer  from  giddiness, 
or  some  unpleasant  feelings  in  the  head,  during  a  journey : 
and  I  have  known  instances  of  uneasy  sensations  and  feel- 
ings of  the  motion  of  the  carriage  continue  for  several  days 
in  those  who  have  had  some  affection  of  the  heart.  On  the 
other  hand,  as  has  been  already  remarked,  all  these  motions 
will  produce  exhilarating  effects  on  those  who  are  accustomed 
to  them,  and  who  are  in  the  enjoyment  of  health. 

On  a  similar  adjustment  of  the  respiratory  and  circulating 
organs  consists  the  art  of  diving.    The  power  of  remaining 
under  water  depends  on  the  diver,  previously  to  immersion, 
inspiring  the  greatest  quantity  of  air  which  the  lungs  can 
contain,  without  the  distention  of  the  air-cells  being  to  such 
a  degree  as  to  interrupt  the  circulation  through  the  pulmo- 
nary capillaries.    Thus  he  can  remain  under  water  till  the 
air  which  has  been  inspired  is  no  longer  fitted  for  the  arte- 
rialisation  of  the  blood  j  whereas  a  person  who  has  not,  from 
experience,  acquired  such  a  power  of  adjusting  the  thoracic 
viscera  cannot  remain  under  water,  from  the  feeling  of  suf- 
focation immediately  succeeding  submersion,  which  is  caused 
by  congestion  of  blood  within  the  pulmonary  vessels. 

In  those  animals  which  can  remain  under  water  a  consi- 
derable time,  and  in  the  class  of  amphibia,  we  find  that  there 
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are  peculiarities  of  structure  coutrived  either  to  avert  pul- 
monary congestion  or  to  supply  the  lungs  with  an  extra 
quantity  of  air.  Thus^  in  the  otter  the  inferior  vena  cava  is  in  the  otter; 
enlarged  and  tortuous,  so  that  when  the  animal  is  under 
water  that  vein  receives  a  portion  of  the  returning  blood, 
and  retains  it  until  respiration  is  again  performed  and  the 
pulmonary  circulation  is  established  ;  and  this  animal  also 
has  an  immense  network  of  subcutaneous  veins  which  will 
contribute  to  perform  the  same  office.  In  some  reptiles  the  "P" 
trachea  where  it  enters  the  lungs  forms  capacious  vesicles 
which  serve  as  a  reservoir,  enabling  the  animal  to  remain 
under  water  as  long  as  the  air  which  they  contain  is  sufficient 
for  the  arterialisation  of  the  blood. 

Swinging  must  likewise  have  the  effect  of  alternately  in-  KflFect  of 
creasing  and  diminishing  the  pressure  of  the  blood  within  the'clrcuia- 
the  head  according  to  the  differences  in  the  weight  of  its 
column  in  the  various  attitudes  which  the  body  assumes 
when  rising  and  falling  in  the  swing.  Whilst  the  head  is 
ascending  there  will  be  little  or  no  change  in  the  degree  of 
pressure  which  is  made  upon  the  brain,  as  far  at  least  as  any 
alteration  in  the  weight  of  the  blood's  column  is  concerned  ; 
but  when  the  feet  ascend  and  the  head  is  placed  downwards, 
then  a  column  of  blood  will  press  on  the  brain  with  a  gravity 
in  proportion  to  the  elevation  of  the  extremities  and  de- 
pression of  the  head. 

Such  increase  of  pressure  on  the  brain  is  quite  sufficient 
to  account  for  the  giddiness  which  many  experience  in 
swinging,  whilst  those  who  do  not  suffer  uneasy  feehngs 
avoid  them  by  an  involuntary  effort  in  breathing,  by  which 
the  action  of  the  respiratory  organs  is  modified  3  for,  as  has 
been  already  pointed  out,  a  certain  adjustment  in  the  inspira- 
tions withdraws  venous  blood  from  the  brain  at  the  moment 
when  the  column  of  arterial  blood  is  such  as  to  exercise  an 
undue  pressure.  This  effect  of  swinging  and  of  turning 
round  rapidly  upon  the  circulation  may  explain  the  benefit 
derived  in  the  treatment  of  insanity  by  employing  rotatory 
motions. 

In  the  same  manner  we  can  account  for  the  power  which 
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lance  of  the  •  i  j  • 

circulation  is  tumblers  and  actors  on  the  sta^e,  without  suffering  giddiness 

preserved  in  ^  . 

different pos-  or  headache.    The  balance  of  the  circulation  in  such  varied 

tires, 

positions  of  the  body  is  preserved  by  the  inspirations  and 
expirations  being  so  modified  that  no  surplus  quantity  of 
blood  is  permitted  to  go  to  the  head,  but  finds  a  receptacle 
in  the  pulmonary  vessels, 
and  modified      Contrasted  with  the  uneasy  feelings  experienced  from 
thriiabiteof  changes  of  posture  or  unusual  motions  of  the  body,  it  is  in- 
mS"*"'       teresting  to  observe  the  perfections  in  the  arrangements  of 
the  circulating  organs  of  some  of  the  lower  animals,  that  en- 
able them  to  perform  the  various  movements  which  their 
habits  and  necessities  require.    The  rapid  motions  and 
varying  positions  of  the  body  of  those  which  live  on  trees 
or  amongst  rocks,  the  flight  of  birds,  the  habits  of  amphi- 
bious animals,  all  require  certain  peculiarities  in  the  structure 
and  function  of  the  respiratory  and  circulating  organs, 
which  are  not  necessary  for  the  human  species. 
Subject  con-      Having  endeavoured  to  point  out  that  the  pulmo- cardiac 
and  musculo-cardiac  functions,  along  with  the  influence  which 
respiration  exercises  on  the  circulation,  unfold  the  means 
which  Nature  employs  for  supplying  at  all  times  the  heart 
with  a  requisite  quantity  of  blood,  as  well  as  for  preventing 
those  congestions  to  which  the  thoracic  viscera  are  con- 
stantly exposed,  it  may  be  reasonably  anticipated  that  a 
knowledge  of  these  functions  will  enable  us  to  account  for 
many  phenomena  in  the  diseases  of  the  thoracic  viscera 
which  have  hitherto  been  inexplicable.    Indeed,  in  almost 
every  alfection  of  the  heart  we  shall  find  the  function  of 
respiration  more  or  less  disturbed,  the  diseases  of  the  heart 
influencing  the  functions  of  the  lungs,  inasmuch  as  the  dis- 
eases of  the  lungs  alter  the  condition  of  the  heart. 

In  conclusion,  I  may  remark,  that  it  is  by  the  musculo- 
cardiac,  pulmo-cardiac,  and  ve  no -pulmonary  functions  combined, 
and  also  the  influence  of  the  inspirations  and  expirations 
variously  modified,  by  which  the  respiratory  organs  can 
under  all  circumstances  alter  the  supply  of  blood,  not  only 
to  the  heart  and  lungs,  but  also  to  the  brain  and  spinal 
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chord ;  and,  therefore,  when  we  extend  our  pathological 
researches  to  their  various  phenomena,  we  must  always  keep 
in  mind  the  influence  and  dependence  which  the  functions 
of  these  three  vital  organs,  the  tripod  of  life,  have  on  each 
other,  and  that,  for  duly  regulating  the  circulation  of  the 
hlood,  it  is  requisite  that  the  brain,  as  well  as  the  heart  and 
the  lungs,  should  constantly  preserve  an  accordance  and  co- 
operation in  all  their  actions,  and  that,  whenever  their 
harmony  is  interrupted,  many  pathological  conditions  super-- 
vene,  characteristic  of  and  depending  on  irregularities  in  the 
distribution  of  the  vital  fluid. 
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CHAPTER  IV. 


RECIPROCAI4    INFLUENCE    OF    THE    HEART    AND  NERVOUS 

SYSTEM. 

Influence  of  the  nervous  system  on  the  heart;  influence  of  the  heart  on  the 
nervous  system  ;  the  blood  the  chief  cause  of  this  consent;  blood  the  first 
element  of  life  ;  condition  of  the  cerebrospinal  system  modified  by  changes 
in  the  functions  of  the  heart ;  ilhistrated  in  sleep  and  wakefulness ;  con- 
flicting theories  of  the  nature  of  sleep  ;  explanation  of  the  author ;  the 
phenomena  that  jyrecede  sleep  diminish  the  vigour  of  the  circulation ;  those 
that  precede  wakefulness  increase  it;  the  getieral  circulation  equalised 
during  sleep ;  the  proportion  of  the  arterial  and  venous  blood  changed  ;  the 
modifications  of  sleep  are  important  symjitoms  in  diseases  of  the  heart; 
subject  concluded. 

Jnflu  nceof   HiTHERTO  We  have  been  contemplating  the  great  function  of 
^jsten!  wiTi  e  the  circulation  of  the  blood  as  carried  on  by  a  simple  hy- 
draulic  engine  ;  but,  like  every  other  apparatus  forming  a 
component  part  of  the  animal  structure,  the  heart  is  under 
the  influence  of  the  nerv  ous  sj^^stem. 
fcowex-  This  influence  of  the  brain  and  spinal  chord  on  the  heart 

^iMueJ;       physiologists  have  accounted  for  by  attributing  the  invo- 
luntary movements  of  the  heart  to  the  branches  which  it 
receives  from  the  great  sympathetic  nerv-e,  whilst  those  of 
the  par  vagum,  from  its  connection  with  the  lungs,  stomach, 
and  all  those  organs  associated  with  the  function  of  respira- 
tion, explain  how  the  action  of  the  heart  is  under  the  in- 
fluence of  the  passions, 
aius'rafed  in      That  the  action  of  the  heart  is  influenced  by  mental 
£e^5s'ons!  emotions  is  well  known;  and  it  must  have  been  this  m- 
fluence,  particularly  the  effects  of  joy  and  grief,  which  led 
the  ancients  to  place  the  seat  of  these  passions  in  the  heart, 
and  to  employ  the  word  "Heart"  to  express  the  moral 
sentiments. 
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It  is  said  of  Fontana  that  he  acquired  such  command  over 
the  action  of  his  heart,  that  he  could  accelerate  or  retard  his 
pulse  at  pleasure ;  which  points  out  the  influence  of  the 
brain  upon  the  heart ;  and  such  cases  must  have  led  to  the 
opinion  that  the  heart  itself  is  immediately  under  the  in- 
fluence of  the  will. 

The  i-cmarkable  case  of  Colonel  Townsend  has  been  fre- 
quently referred  to,  in  order  to  show  the  influence  of  the 
mind  on  the  action  of  the  heart,  though  tlie  power  which  he 
possessed  over  it  was  evidently  affected  by  changes  produced 
in  respiration.  A  few  days  before  his  death  he  could  expire 
when  he  pleased,  and,  by  an  effort,  he  could  come  to  life 
again  !  "  Before  making  the  experiment  on  the  day  of  his 
death  his  pulse  was  distinct,  though  small  and  thready,  and 
his  heart  had  the  usual  beating.  He  composed  himself  and 
lay  on  his  back  in  a  still  posture  for  some  time.  His  pulse 
sank  gradually,  till  at  last  it  could  not  be  felt  by  the  nicest 
touch  ;  not  the  least  motion  could  be  felt  in  the  heart,  nor 
the  least  soil  of  breath  perceived  on  a  bright  mirror  held  to 
his  mouth  ;  not  the  least  symptom  of  life  could  be  perceived. 
He  continued  thus  for  half  an  hour  j  the  motion  of  the 
heart  was  then  observed  gradually  to  return,  and  he  re- 
covered again,  executed  some  business,  and  died  the  same 
evening." 

Whatever  be  the  influence  which  the  nervous  system  ex- 
ercises on  the  heart,  to  a  much  greater  degree  does  the  heart 
influence  the  nervous  system. 

In  conducting  their  researches,  physiologists  do  not  ap- 
pear to  have  duly  considered  the  influence  of  the  heart  on 
the  brain  and  spinal  chord;  but  the  anatomical  facts  which 
have  been  pointed  out  will,  I  am  fully  persuaded,  enable  us 
to  account  for  many  physiological  as  well  as  pathological 
phenomena  which  have  not  hitherto  been  satisfactorily  in- 
vestigated. 

The  sympathy  between  particular  organs  has  been  sup- 
posed to  depend  chiefly  upon  the  relation  which  subsists 
between  them  through  the  medium  of  the  nervous  system, 
such  organs  being  supplied  with  nerves  either  from  the 
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same  trunks  or  from  anastomosing  branches  of  the  same 
nerves. 

and  by  the  That  some  organs  are  intimately  associated^  and  that  their 
^^ood,  various  functions  co-operate  with  one  another  in  consequence 
of  direct  nervous  communication,  is  quite  certain  ;  but  there 
is  hkewise  another  source  of  consent,  and  this  depends  on 
the  blood.  Of  the  influence  of  the  blood  no  more  striking 
example  can  be  found  than  in  the  heart  and  brain  ;  for,  be- 
sides the  relation  which  is  established  between  these  two  vital 
organs  from  the  intercourse  of  nervous  fibres,  in  an  equal 
and,  perhaps,  even  in  a  still  far  greater  degree  does  this  co- 
operation depend  on  the  blood.  "  Out  of  the  heart  are  the 
issues  of  life."  It  is  the  blood  that  forms  the  vital  link  be- 
tween the  heart  and  the  brain.  Indeed,  the  phenomena  of 
life  seem  wholly  to  arise  from  the  impression  which  is  made 
by  the  blood  upon  the  nervous  centres. 

Though  we  do  not  comprehend  what  the  "  mysterious  prin- 
ciple of  life"  is,  yet  we  know  that  it  emanates  from  the 
nervous  system ;  and  we  have  sufficient  evidence  that  the 
nervous  energy,  sensorial  power,  or  by  whatever  abstract 
terms  it  may  be  denominated,  depends  on,  and  is  modified 
by,  the  quantity  of  blood,  and  the  regularity  of  its  circulation 
within  the  brain  ;  the  energy  of  the  brain,  like  that  of  other 
organs,  entirely  depending  on  its  supply  of  blood.  No  more, 
indeed,  can  the  brain  perform  its  functions  without  blood, 
than  the  heart  carry  on  the  circulation  without  the  brain. 
Blood  the  The  life  of  a  part,  it  may  be  truly  said,  is  far  more  de- 
5f  Ufe.^*^"*^"'  pending  on  its  supply  of  blood  than  upon  its  nervous  energy. 

A  part  can  live  without  nerves,  but  without  blood  it  decays. 
"The  blood  of  it  is  for  the  life  thereof."  The  nervous  sys- 
tem enables  the  lungs  and  the  stomach  to  prepare  the  blood, 
but  the  nervous  system  cannot  do  so,  unless  it  has  itself  a 
proper  supply  of  the  vital  fluid. 
Dependence  The  dependence  of  the  brain  on  the  hlood  for  the  due  per- 
gystem  onthe  formance  of  its  functions  is  illustrated  by  the  effects  which 
changes  in  the  circulation  have  in  causing  various  states  of 
mind,  as  watchfulness,  irritability,  and  sopor,  as  well  as  those 
different  shades  of  intellectual  energy  so  remarkable  in  the 
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same  person  at  dififerent  times  j  and  hence  we  shall  find  that 
a  vast  number  of  disturbances  in  the  brain's  functions  en- 
tirely arise  from  disturbances  in  the  circulation,  and  most  of 
these  changes  are  the  effects  of  some  primary  affection  of  the 
heart. 

Of  the  sympathy  between  the  heart  and  nervous  centres  Illustialions 
there  is  a  striking  proof  when  the  action  of  the  heart  suffers 
merely  a  temporary  disturbance ;  and  the  phenomena  result- 
ing from  this  consent  have  not  escaped  the  dramatist  when 
delineating  the  effects  of  sudden  mental  emotion  : — 

"  A  dizzy  mist  that  swims  before  my  sight, 
A  singing  in  mine  ears  ;  'tis  strange  enough, 
'Tis  slight,  'tis  nothing  worth,  'tis  gone  already." 

Joanna  Baillie. 

Neither  is  the  influence  of  a  temporary  disturbance  in  the 
heart's  action  less  remarkable  on  the  spinal  chord  3  illustra- 
tions of  which  are  afforded  in  the  trembling  from  fear,  and 
in  the  involuntary  movements  of  the  limbs  which  so  fre- 
quently accompany  a  state  of  violent  mental  excitement. 

As  the  circulation  of  the  blood  in  the  brain  depends  upon  Functions  of 

.  ,  .  the  nervous 

the  function  of  the  heart,  the  condition  of  the  cerebro-spinal  system  de- 
pend upon 

system  must  necessarily  be  modified  by  every  change  in  the  those  of  the 
heart's  action ;  and  our  endeavours  to  investigate  the  true 
nature  of  these  phenomena  are  of  essential  importance  in 
prosecuting  inquiries  on  the  diseases  of  the  heart  j  for  I  sleep  and 
think  it  will  appear  that  the  aberrations  to  which  sleep  is 
liable,  and  the  various  conditions  of  the  intellectual  powers 
during  wakefulness,  can  all  be  shown  to  be  the  effects  of 
modifications  in  the  functions  of  the  heart,  and  that  these 
changes  in  the  nervous  system  afford  an  addition  to  the 
catalogue  of  symptoms  in  the  heart's  diseases. 

Sleep  and  Wakefulness. 

Of  all  the  conditions  of  the  cerebro-spinal  system  depend-  The  nature 
ing  upon  the  heart,  one  of  the  most  remarkable  is  that  of  ° 
sleep ;  a  condition  of  that  system  which  is  subject  to  various 
modifications  when  the  functions  of  the  heart  are  disturbed. 

N 


90 


RECIPROCAL  INFLUENCE  OF  THE 


Bacon,  Cen- 
tury 1. 


Conflicting 
theoriei  ol 
sleep. 

(See  Appen- 
dix K.) 


Illustrated 
by  the  pheno- 
mena oi 
waking  ; 


and  by  the 
phenomena 
irhich  pre- 
cede deep. 


Thete  dimi- 
nish the  cir- 
culation. 


Natural  and  perfect  sleep  is  one  of  the  most  essential  func- 
tions of  animal  life.  The  mind,  like  the  body,  has  its  seasons 
of  activity  and  repose  ;  and,  whether  one  or  more  of  the 
intellectual  powers  be  wearied,  these  require  rest,  just  as 
happens  with  any  other  part  of  our  physical  frame. 

"  Sleep  doth  nourish  much,  both  for  that  the  spirits  do 
less  spend  the  nourishment  in  sleep,  than  when  living  crea- 
tures are  awake,  and,  because  that,  which  is  to  the  present 
purpose,  it  helpeth  to  thrust  out  the  nourishment  into  the 
parts." 

An  inquiry  into  the  nature  of  sleep  is  the  more  important 
when  investigating  the  phenomena  of  the  cerebral  circula- 
tion, as  some  vague  hypotheses  and  most  untenable  theories 
have  been  entertained  on  the  subject  by  eminent  physiolo- 
gists ;  and  until  the  errors  of  such  discrepant  opinions  be 
pointed  out,  and  the  true  nature  of  sleep  be  revealed,  the 
connection  between  the  heart  and  the  brain,  in  the  dis- 
ordered states  of  the  circulation,  cannot  possibly  be  under- 
stood. 

In  order  to  explain  the  influence  of  the  musculo -cardiac 
function  on  the  circulation,  I  selected  the  phenomena  which 
are  developed  in  the  act  of  waking  as  an  excellent  illustration 
of  that  function  of  the  muscular  system  ;  and  I  likewise  en- 
deavoured to  explain  how  all  the  movements  of  the  body 
which  are  made  when  waking  from  sleep,  such  as  yawning 
and  stretching  the  limbs,  have  the  effect  of  increasing  the 
vigour  of  the  heart,  and,  consequently,  of  increasing  the 
impetus  of  the  vital  stream  in  the  vessels  of  the  whole 
cerebro- spinal  system. 

No  less  interesting,  or  more  strikingly  illustrative  of  the 
changes  of  the  circulation  in  the  cerebro-spinal  system,  pro- 
duced by  the  musculo- cardiac  function,  are  those  phenomena 
which  take  place  immediately  before  a  person  falls  asleep  ; 
all  these  forming  a  powerful  contrast  in  their  effects  upon 
the  brain  and  spinal  chord  to  those  manifested  when  a  per- 
son is  in  the  act  of  waking  :  for  it  will  be  shown  that  the 
phenomena  which  precede  sleep  all  combine  to  diminish  the 
force  of  the  heart's  action,  and,  consequently,  to  diminish 
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the  supply  of  the  systemic  blood  to  the  brain  j  whereas  all 
those  phenomena  which  accompany  the  waking  state  con- 
tribute to  invigorate  the  hearty  and,  consequently,  to  increase 
the  flow  of  the  systemic  blood  to  the  nervous  system. 

When  a  person  is  about  to  fall  asleep,  whether  he  be  im-  Phenomena 
pelled  from  mental  fatigue,  from  bodily  exhaustion,  or  from  ?i"e*penuine- 
habit,  he  prepares  himself  to  pass  into  that  state,  by  bending 
the  limbs,  and  placing  them  in  those  attitudes,  and  seeking 
such  a  position  for  his  whole  physical  frame,  as  will  relax  the  Relaxation  of 

the  voluntary 

greatest  possible  number  of  the  voluntary  muscles.  He  also  muscles, 
loosens,  or  altogether  removes,  his  garments,  so  that  they 
shall  not  cause  any  obstruction  to  the  circulation  in  the  ex- 
tremities. He  likewise  endeavours  to  prevent  the  organs  of 
hearing  being  excited  by  selecting  a  place  of  tranquillity ; 
and  he  closes  the  eyelids  to  exclude  the  organs  of  vision  Abstraction 

.  »  1     1  •  ti        r  1       of  noise  and 

irom  the  excitement  or  external  objects,  as  well  as  irom  the  light, 
stimulus  of  light.    "  Sleep,  which  shuns  the  light,  embraces 
darkness,  and  they  lie  down  together  most  lovingly  under  Macnijh  on 
the  sceptre  of  midnight." 

Further,  it  may  be  observed  that,  when  passing  from  the  Sleep  not 

produced 

w^aking  state  to  sleep,  in  like  manner  as  has  been  shown  s  iddeniy. 
when  passing  from  sleep  to  waking,  the  change  is  not  made 
instantaneously,  but  requires  some  length  of  time.  "  Thus,* 
observes  the  illustrious  Cullen,  "  when  a  person  is  falling 
asleep,  the  sensibility  is  gradually  diminished  ;  so  that, 
although  some  degree  of  sleep  has  come  on,  slight  im- 
pressions will  excite  sensation  and  bring  back  excitement 
which  the  same,  or  even  stronger,  impressions  will  be  inef- 
ficient to  produce  when  the  state  of  sleep  has  continued 
long,  and  is,  as  we  say,  more  complete.  In  some  members 
it  fails  sooner  than  in  others,  and  it  is  some  time  before  it 
becomes  general  and  considerable  over  the  whole." 

This  circumstance,  that  the  brain  "  does  not  all  at  once 
glide  into  repose,  but  that  its  different  organs  are  necessarily 
thrown  into  that  state — one  dropping  asleep,  then  another, 
then  a  third,  until  the  whole  are  locked  up  in  the  fetters  of 
slumber,"  offers  an  incontrovertible  testimony  that  the  brain  Macnish. 
is  composed  of  a  plurality  of  organs.   And  those  phenomena 
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which  usher  in  sleep  and  waking  are  also  manifested  in 
dreaming,  and  in  all  the  varieties  of  imperfect  sleep,  as  well 
as  in  diseases  of  the  heart ;  for  it  will  be  found  that,  when- 
ever the  action  of  the  heart  is  disturbed,  it  is  not  the  whole 
nervous  system  which  is  influenced  by  the  altered  circula- 
tion, but  only  one  or  more  portions  of  the  brain  or  spinal 
chord. 

Reviewing  all  these  phenomena  which  usher  in  sleep,  we 
accordingly  find  that,  during  calm  and  perfect  slumber,  there 
is  a  considerable  diminution  in  the  force  of  the  heart's  action, 
as  well  as  a  diraiiiution  in  the  frequency  of  its  pulsations, 
and  consequently  there  must  be  a  less  quantity  of  blood 
ejected  by  each  contraction  of  the  left  heart.    All  parts  of 
the  body  will  now  receive  blood  in  proportion  to  the  size  of 
the  arteries  distributed  upon  them  ;  and  none  of  those  dif- 
ferences and  irregularities  of  its  distribution  to  particular 
organs  ever  happen  during  perfect  sleep  which  are  so  con- 
stantly taking  place  in  the  waking  state,  more  especially 
those  changes  which  are  caused  by  the  varied  functions  of 
the  respiratory,  digestive,  and  muscular  systems,  as  well  as 
by  mental  emotions.    So  enfeebled,  indeed,  are  the  powers 
of  life  during  sleep,  from  the  diminished  vigour  of  the  circu- 
lation, that  those  diseases,  the  chief  character  of  which  is 
marked  by  great  debility,  such  as  petechia  and  gangrene, 
usually  first  appear  during  sleep. 

To  these  changes  in  the  general  circulation  must  neces- 
sarily succeed  corresponding  changes  in  the  sensorium,  and 
when  sleep  is  perfect  all  the  cerebral  functions  cease.  "  In 
sleep  there  is  a  suspension  of  animal  life,  and  during  its 
continuance  man  is  under  the  influence  of  organic  life  alone ; 
it  is  a  temporary  metaphysical  death,  though  not  an  organic 
one." 

The  changes  which  take  place  in  the  brain  and  organs  of 
circulation  when  we  pass  from  sleep  to  wakefulness  are  no 
less  important  in  pointing  out  the  true  nature  of  this  func- 
tion than  those  phenomena  by  which  it  is  accompanied. 

Instead  of  means  being  resorted  to  by  the  economy  to 
diminish  the  vigour  of  the  circulation,  as  on  the  approach  of 
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sleep,  changes  of  a  perfectly  opposite  character  take  place  on 
the  approach  of  the  waking  state — changes  which  have  been 
jilready  shown  to  increase  the  vigour  of  the  heart.  The  mus- 
cular system,  which  during  sleep  had  been  in  a  state  of  com- 
plete repose,  is  now  thrown  into  action,  the  position  of  the 
trunk  of  the  body  is  changed,  and  the  limbs  are  stretched.  In  organs  of  the 

1.,  -L  ii  1      /»    1  f<  brain  awake 

nke  manner  as,  when  on  the  approach  oi  sleep  one  organ  or  in  succession, 
the  brain  slumbers  after  another,  so  on  waking  one  organ  is 
awoke  after  another,  a  certain  time  being  required  before  all 
the  intellectual  powers  are  revived ;  and  if  we  are  awoke 
very  suddenly  out  of  a  profound  sleep,  "  our  ideas  are  ex- 
ceedingly confused,  and  it  is  some  time  before  we  can  be 
made  to  comprehend  what  is  said  to  us."  Macnish. 

As  all  the  phenomena  which  precede  sleep  must,  it  is  sleep  the  ef- 
evident,  materially  contribute  to  equalise  the  supply  of  the  nUhed  quan-" 
vital  fluid  to  every  organ,  and  to  every  part  of  the  body,  bioodfin^the*^ 
they  must  undoubtedly  have  also  the  effect  of  diminishing,  in 
a  special  manner,  the  supply  of  the  systemic  blood  to  the 
brain  ;  and,  consequently,  the  various  modifications  both  of  its  modifica- 
sleep  and  wakefulness  can  be  most  satisfactorily  explained  porlanr 
by  contemplating  the  corresponding  changes  which  take  ^y^P*^"™^" 
place  in  the  velocity  of  the  currents  of  the  blood  in  the 
cerebro- spinal  system.    Likewise,  as  all  these  modifications 
of  sleep  must  depend  upon  changes  in  the  action  of  the 
central  organ  of  the  circulation,  so  will  each  of  them  become 
important  signs  of  the  state  of  the  heart,  bol^  in  health  and 
in  disease.    Indeed,  I  may  here  remark  there  are  no  morbid 
phenomena  connected  with  the  cerebro-spinal  system  which 
when  viewed  conjointly  with  those  manifested  in  the  other 
systems  of  the  economy,  that  afford  more  unequivocal  symp- 
toms in  disorders  of  the  heart  than  the  various  modifications 
of  sleep. 

The  account  which  I  have  now  given  of  the  nature  of  sleep  sleep— how 

-  .        ,  •      •  disturbed  or 

meets  with  an  additional  confirmation  by  reviewing  those  promoted, 
causes  which  disturb  or  altogether  prevent  sleep,  and,  like- 
wise, those  by  which  it  is  promoted. 

The  means  which  are  usually  resorted  to  for  preventing 
sleep,  such  as  drinking  tea  or  coffee,  increase  the  heart's 
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action,  and  will,  consequently,  increase  the  supply  of  arterial 
blood  to  the  brain  :  whilst  those  which  are  employed  to  pro- 
mote  sleep  are  such  as  tend  to  subdue  the  action  of  the  heart, 
and  thus  diminish  the  quantity  of  arterial  blood  which  is  sent 
to  the  head.  The  practice  of  immersing  the  feet  in  warm 
water,  to  which  has  been  added  a  stimulating  ingredient,  as 
vinegar,  mustard,  or  common  salt,  disposes  to  sleep,  dimi- 
nishing the  quantity  of  blood  within  the  head  by  increasing 
the  supply  to  the  extremities.  Sponging  the  body  with 
diluted  vinegar,  spirits,  or  salt  water,  by  producing  a  glow 
on  the  skin,  also  relieves  the  internal  organs  of  a  certain 
quantity  of  blood  3  and  taking  fluids  into  the  stomach  like- 
wise disposes  to  sleep  by  diverting  blood  to  that  organ. 

When  the  intellectual  powers  have  been  kept  in  a  state  of 
excitement,  the  heart's  action  is  often  so  much  increased  that 
sleep  is  interrupted,  if  not  altogether  prevented,  and,  there- 
fore, instead  of  endeavouring  to  sleep  immediately  after  any 
active  mental  employment,  if  the  body  be  kept  for  a  while  in 
a  state  of  repose,  the  excited  vascular  system  will  be  calmed 
and  tranquillised.  This  effect  of  mental  excitement  is  re- 
markable even  in  children,  for  it  may  be  observed  that  when 
a  child  falls  asleep  immediately  after  any  unusual  excitement, 
its  sleep  is  generally  disturbed  and  unrefreshing.  The  judi- 
cious nurse,  therefore,  allows  the  excited  system  to  be  tran- 
quillised before  she  permits  the  child  to  fall  asleep. 
Causes  of  Contrasted  with  watchfulness  or  disturbed  sleep,  is  stupor 
»tupor.  unnatural  disposition  to  sleep — a  state  caused  by  a 

very  different  condition  of  the  circulation  in  the  brain  to 
that  which  has  just  been  described.  In  place  of  an  increased 
supply  of  arterial  blood— the  cause  of  intellectual  excitement 
— there  is,  in  stupor,  a  congestion  of  venous  blood  within 
the  head,  a  state  wherein  the  veins  are  preternaturally  dis- 
tended, analogous  to  the  congestion  so  frequently  occurring 
in  the  veins  of  other  organs,  particularly  those  of  the  abdo- 
minal viscera. 

The  sleep  of      Sleep  is  also  liable      other  disturbed  conditions,  most  of 
disease.       which  appear  to  depend  cither  dii-ectly  or  indirectly  on  the 
state  of  the  circulation  in  the  brain,  the  phenomena  of  which 
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are,  however,  very  different  from  the  excitement  caused  by 
an  increased  supply  of  arterial  blood,  or  from  the  stupor 
produced  be  venous  congestion. 

After  describing  the  sleep  of  health,  an  elegant  writer 
reverses  the  picture  and  paints  with  his  finished  pencil  the 
sleep  of  disease.  "  It  is  short,  feverish,  and  unrefreshing, 
disturbed  by  frightful  or  melancholy  dreams.  The  pulse  is 
agitated,  and  from  nervous  excitation  there  are  frequent 
startings  and  twitchings  of  the  muscles.  Nightmare  press- 
ing like  an  incarnation  of  misery  upon  the  frame.  Imagi- 
nation distempered  by  its  connection  with  physical  disorder 
ranging  along  the  gloomy  confines  of  terror,  holding  com- 
munication with  hell  and  the  grave,  and  throwing  a  dis- 
colouring shade  over  human  life." 

Like  other  fimctions  of  the  economy,  sleep  may,  therefore, 
be  either  natural  or  diseased,  and,  as  various  changes  to  which 
it  is  liable  may  be  accounted  for  by  changes  in  the  circula- 
tion, the  different  conditions  which  it  presents  will  afford,  as 
has  been  already  said,  important  signs  in  many  diseases  of 
the  heart — irregularities  in  the  venous  circulation  within  the 
head  being  referable  to  those  of  the  right,  and  alterations  in 
the  arterial  circulation  indicating  changes  in  the  left,  heart. 
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CHAPTER  V. 

OF  THE   DISEASES  OF  THE   HEART  IN  GENERA!,. 

Arrangement  of  the  subject ;  the  pathological  doctrines  established  by  induc- 
tion i  phenomena  of  the  healthy  circulation ;  importance  of  a  knowledge 
of  healthy  structure ;  utility  of  an  inqtiiry  into  the  functional  diseases  of 
the  heart ;  frequency  of  diseases  of  the  heart;  state  of  the  heart's  pulse 
long  neglected  by  pathologists ;  attention  paid  to  it  by  the  Chinese. 

Before  entering  upon  the  consideration  of  the  particular  Arrangement 

1-  /-     1       1  T  .  ■,     •  n  ofthesub- 

ciiseases  or  the  heart,  I  propose  to  give  a  general  view  oi  jeot. 
their  various  phenomena,  of  the  causes  which  produce  them,  of 
the  symptoms  by  which  they  are  accompanied,  of  the  prin- 
ciples on  which  their  treatment  should  be  conducted,  and  of 
their  classification. 

By  adopting  this  plan  it  has  appeared  to  me  that  the 
materials  which  I  have  gathered  together  may  be  greatly 
condensed,  and  that  endless  repetitions  will  be  prevented, — 
repetitions  which  would  have  been  unavoidable  had  I  at- 
tempted, when  treating  of  each  disease,  to  enter  into  every 
minute  detail ;  whereas,  by  first  giving  a  general  view  of  the 
nature  of  all  the  diseases  of  the  heart,  and  of  the  means  best 
adapted  for  their  treatment,  such  observations  will  be  found 
applicable  to  its  particular  maladies.  Thus,  instead  of 
being  obliged  to  repeat,  when  treating  of  each  disease,  those 
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rules  which  ought  to  guide  us  in  the  administration  of  any 
particular  class  of  remedies,  it  will  only  be  necessary  to  refer 
to  the  general  observations  which  have  been  made.  For 
example,  in  the  employment  of  bloodletting,  the  observations 
on  the  indications  for  adopting  it,  the  extent  to  which 
it  ought  to  be  employed,  when  local  is  to  be  preferred  to 
general  bloodletting,  are  all  equally  applicable  to  various 
affections  of  the  heart,  and  need  only  be  referred  to  when 
treating  of  each  of  its  diseases.  And  the  same  remark  applies 
to  purgatives,  sudorifics,  and  above  all,  as  we  shall  find,  to 
the  cardiac  class  of  remedies. 
The  physio-       The  vicws  which  have  been  given  of  some  important 

logical  doe-  i.ii-i>  i  -ij 

triiies  have    phenomena  connected  with  the  circulation  may  be  considered 
biishndbj  in-  as  the  basis  of  the  pathological  doctrines  which  I  will  now 
endeavour  to  establish  j  and  I  cannot  help  expressing  a  hope 
that  these  views,  along  with  the  anatomical  facts  to  which  I 
have  alluded,  will  not  be  deemed  foreign  to  the  purpose  of 
the  present  undertaking, 
and  likewise       In  like  manner,  therefore,  as  I  have  pursued  these  investiga- 
iJgicah'"      tions,  by  making  inductions  from  observations,  the  accuracy 
of  which  has  been  universally  admitted,  the  subsequent  pa- 
thological researches  have  been  conducted ;   collecting  and 
arranging  facts,  the  accuracy  of  which  has  already  been  esta- 
blished, and  drawing  legitimate  conclusions  from  them  in 
order  to  elucidate  and  explain  various  morbid  phenomena. 

Phenomena 

I  have  already  mentioned,  that,  when  seeking  for  an  ex- 

circulalion 

planation  of  certain  symptoms  which  are  often  present  in 
those  suffering  from  diseases  of  the  heart,  my  attention 
was  first  arrested  in  a  particular  manner,  and  I  have  sub- 
sequently endeavoured  to  explain  these  and  other  phe- 
nomena connected  with  the  circulation  in  the  thoracic 
viscera.  Pursuing  this  field  of  inquiry,  I  have  endeavoured 
to  show  that  there  are  three  distinct  functions  performed  by 
the  organs  of  circulation  and  respiration,  as  well  as  by  those 
of  active  motion,  which  enabled  me  to  explain  certain  phe- 
nomena in  the  healthy  state  of  the  system,  and  by  a  know- 
ledge of  which  I  now  trust  to  be  able  not  only  to  elucidate 
the  nature  of  many  disorders,  but  also  to  point  out  a  class 


explained. 
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of  symptoms  which  will,  I  am  confident,  be  found  to  afford 
essential  diagnostic  signs  in  diseases  of  the  heart. 

Thus  the  function  which  I  have  denominated  the  musculo-  These  eiuci- 
cardiac,  and  which  I  have  shown  to  be  employed  by  the  luoiogy.''*" 
economy  for  increasing  the  quantity  of  blood  within  the 
heart,  I  will  now  endeavour  to  point  out  performs  an  essen- 
tial share  in  the  diseased  as  well  as  in  the  healthy  condition 
of  the  organs  of  circulation.    It  will  be  also  shown  that  the 
other  two  functions  are  of  no  less  importance  :   the  pidmo- 
cardiac  function  regulating  the  circulation  in  the  lungs  and 
heart,  and  the  veno -pulmonary  function  receiving  the  super- 
abundant venous  blood  that  cannot  find  admission  into  the 
pulmonic  heart.     It  is  to  these  several  functions  of  the 
muscles,  of  the  lungs,  and  of  the   subcutaneous  veins, 
I  will  endeavour  to  show,  that  we  must   always  refer 
in  order  to  explain  the  various  changes  which  are  almost 
constantly  taking  place  in  the  distribution  of  the  blood  to 
the  different  organs  whenever  the  functions  of  the  heart  are 
disturbed. 

Indeed,  how  could  it  have  been  expected  that  the  phenomena  importance 

nf  a  know- 

of  the  numerous  disorders  to  which  the  heart  is  subject  could  ledge  of  ihe 

/  heallhv 

have  been  distinctly  understood  until  the  precise  nature  structure, 
of  its  healthy  structure  and  functions  was  pointed  out  ?  For 
it  is  surely  by  an  acquaintance  with  the  natural  phenomena 
of  the  functions  of  different  organs  of  the  body  that  any 
satisfactory  rationale  can  be  given  of  their  morbid  conditions ; 
whilst,  at  the  same  time,  it  ought  to  be  recollected  that  both 
the  healthy  structure  and  functions  of  organs  have  been  often 
revealed  by  observations  on  their  diseases. 

I  may  also  take  this  opportunity  of  impressing,  more 
especially  upon  the  junior  members  of  the  profession,  the 
great  importance  which  may  be  derived,  both  from  anatomy 
and  physiology,  in  prosecuting  all  pathological  researches, 
and  the  constant  reference  which  is  necessary  to  be  made 
both  to  the  natural  structure  and  functions  of  organs  when- 
ever we  attempt  to  explore  their  changes  from  disease.  And 
here,  too,  I  may  allude  to  the  impediment  which  has  so 
often  obstructed  the  progress  of  medical  science  from  the  at- 
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tempts  that  have  been  made  to  divide  it  into  separate  branches, 
whilst,  at  the  same  time,  such  unphilosophical  and  narrowed 
views  have  greatly  contributed  to  lower  in  public  estimation, 
and  depreciate  the  value  of,  a  profession  the  comprehensive 
knowledge  of  which  is  calculated  to  confer  the  greatest  bless- 
ings on  the  human  race. 

The  func-         Though,  as  I  have  said,  the  morbid  changes  of  the  different 

eases  of  the    structures  which  compose  the  heart,  or,  in  other  words,  its 
*         organic  diseases,  have  already  been  rigidly  investigated  by 
many  distinguished  pathologists,  yet  of  those  disorders 
wherein  there  is  no  apparent  change  of  structure,  and  where 

their  import-  only  the  functions  of  the  central  organ  of  the  circulation  are 
disturbed,  little  has  been  noticed  by  those  who  have  pro- 
fessedly treated  of  the  diseases  of  this  important  organ. 
Now,  one  of  the  objects  which  I  am  desirous  to  accomplish 
in  this  work  is  to  elucidate  and  explain  these  functional  dis- 
eases, and  to  point  out  the  mode  of  treatment  by  which  they 
may  be  relieved,  being  fully  persuaded  that  the  functions  of 
the  heart  are  liable  to  various  disorders,  a  knowledge  of 
which  will  be  of  essential  importance  in  the  healing  art.  And, 
notwithstanding  it  be  a  too  general  opinion  that  the  organic 
dieases  of  the  heart  are  not  remediable,*  yet  those  numerous 
ailments  wherein  there  is  merely  some  functional  disturbance 
are,  I  may  with  confidence  affirm,  most  of  them,  and  cer- 
tainly as  much  as  the  diseases  of  any  other  organ,  within 
the  control  of  medical  treatment. 

Their  fre-         Diseases  of  the  heart  are,  I  am  convinced,  more  frequent 

quency. 

than  is  usually  supposed.  If  we  could  venture  to  draw  any 
general  conclusions  from  all  that  has  been  said  in  medical 
writings  as  regards  their  frequency,  perhaps  it  would  appear 
that  they  were  not  so  very  common  those  chiefly  having 
been  minutely  described  in  which  the  symptoms  had  acquired 
a  very  aggravated  character,  and  wherein  some  of  the  heart's 
structures  had  been  materially  changed.    But  when  we  take 


Andral. 


*  "  Complaints  of  the  heart  ought  to  be  placed  among  those  aflFections 
which,  having  carried  patients  as  near  as  possible  to  the  grave,  may  yet 
be  so  remedied  as  to  permit  of  a  long  existence.' ' 
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into  consideration  all  its  functional  diseases^  and,  likewise, 
the  fact  that  there  is  scarcely  any  serious  malady  of  the 
whole  frame  in  which  the  heart  is  not  more  or  less  affected, 
during,  at  least,  some  period  of  its  duration,  it  must  be  ad- 
mitted that  such  maladies  are  much  more  frequent  than  is 
usually  supposed. 

"  There  is  an  order 
Of  mortals  on  the  earth  who  do  become 
Old  in  their  youth,  and  die  ere  middle  age, 
Without  the  violence  of  warlike  death  ; 
Some  perishing  of  pleasure— some  of  study — 
Some  worn  with  toil — some  of  mere  weariness — 
Some  of  disease,  and  some  insanity — 
And  some  of  wither' d  or  of  broken  hearts ; 
For  this  last  is  a  malady  which  slays 
More  them  are  number' d  in  the  list  of  fate  ; 
Taking  all  shapes,  and  bearing  many  names," 

Byron. 

That  disturbances  in  the  heart's  functions  are  very  com- 
mon tliere  is  surely  no  need  of  any  other  evidence  than  a 
knowledge  of  the  numerous  changes  which  take  place  in  the 
arterial  pulse,  such  changes  always  indicating  some  corre- 
sponding alteration  in  the  movements  of  the  heart.    It  is.  The  heart's 

pulse  long 

therefore,  remarkable  that  while  the  attention  of  most  patho-  neglected ; 
logical  inquirers  has  been  assiduously  directed  to  the  detec- 
tion of  changes  in  the  arterial  pulse  when  investigating  every 
disease  of  the  body,  yet  they  have  seldom  deemed  it  neces- 
sary to  examine  into  the  condition  of  the  heart  itself,  although 
they  must  be  aware  at  the  same  time  that  the  arterial  pulse 
is  felt  for  no  other  purpose  than  to  acquire  information  on 
the  state  of  the  central  organ  of  the  circulation.  Indeed,  I 
have  a  strong  conviction  that  the  habit  of  examining  the 
state  of  the  arterial  pulse  in  place  of  the  beats  of  the  heart 
has  been  a  fruitful  source  of  error  in  the  practice  of  me- 
dicine ;  and  it  may  not  be  unworthy  of  notice  here  as  a  attention 

paid  to  it  by 

curious  fact,  that  the  Chinese,  of  whose  progress  m  medical  theChineie. 
science  we  know  so  little,  when  exploring  the  condition  of  a 
patient  place  the  hand  or  ear  on  the  region  of  the  heart  in- 
stead of  feeling  the  radial  pulse. 
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Theyeicite  The  various  interruptions  which  the  heart's  action  must 
oihcr  organs,  sustain  froHi  the  habits  and  passions  of  mankind  render  it 
not  surprising  that,  from  the  influence  of  the  blood  on  every 
organ  of  the  body,  the  heart  should  not  only  be  itself  the 
seat  of  many  diseases,  but  also  that  it  should  become  the 
exciting  cause  of  disturbances  in  other  organs.  Every 
movement  of  the  body,  every  mental  excitement,  every 
disorder  in  the  respiratory  and  digestive  apparatus,  every 
disturbance  of  the  nervous  system,  causes,  as  I  have  already 
observed,  some  alteration  in  the  action  of  the  heart,  and 
the  various  irregularities  and  unequal  distribution  of  the 
blood  which  inevitably  result  from  these  changes  cannot 
fail  ultimately  to  create  derangement  of  structure,  as  well  as 
disturb  the  function  of  those  organs  whose  circulation  is 
thus  embarrassed. 
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CHAPTER  VI. 

THE    PHENOMENA  AND    CAUSES   OF  THE   DISEASES  OF  THE 

HEART  IN  GENERAL. 

Different  cattses  of  disorders  of  the  heart ;  changes  in  the  quantity  of  blood 
in  the  cavities  of  the  heart ;  differences  in  the  capacity  of  the  heart's  ca- 
vities ;  differences  in  the  structure  and  functions  of  the  pulmonic  atid 
systemic  hearts  ;  cardiac  congestion  ;  its  nature,  causes,  and  phenomena  ; 
analogy  of  congestion  to  retention  of  urine;  disorders  of  the  heart  from  a 
diminution  of  blood ;  from  atmospheric  changes ;  from  alterations  in  the 
qualities  of  the  blood;  from  the  influence  of  the  respiratory,  nervous, 
digestive,  uterine,  and  vascular  systems  ;  from  vegetable  and  animal  sub- 
stances. 

Of  the  various  causes  of  diseases  of  the  heart,,  by  far  the  changes  in 
most  frequent,  though  hitherto  the  most  unsatisfactorily  of*biood!'"'^ 
explained,  are  those  wherein  there  takes  place  a  change  in 
the  quantity  of  blood  within  its  cavities ;  and  to  this  condi- 
tion of  the  central  organ  of  the  circulation  our  present 
inquiries  will  be  particularly  directed,  for  it  is  one  which 
either  precedes  or  accompanies  almost  every  disease  of  the 
heart,  and,  above  all,  it  is  a  morbid  condition  which  is  quite 
within  the  reach  of  medical  treatment  to  subdue. 

The  capacity  of  the  cavities  of  the  heart,  it  has  already  The  cipscitv 
been  observed,  differs  considerably,  not  only  in  different  cawucs'uf-^ 
individuals,  but  in  the  various  states  of  the  circulation  in 
the  same  person  at  different  times.  Not  only  does  the  heart 
throw  out  more  blood  at  one  time  than  at  another,  but  the 
force  or  velocity  of  the  stream  will  be  increased  or  dimi- 
nished according  to  its  muscular  vigour.  Neither  does  it 
expel  by  each  of  its  contractions  the  whole  of  its  contents  : 
nor  does  it  receive,  each  time  it  dilates,  all  the  blood  which 
its  cavities  could  contain.  In  fact,  like  the  lungs,  which  are 
never  emptied,  and  in  which  the  quantity  of  atmospheric  air 
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inhaled  by  each  inspiration  and  expelled  by  each  expiration 
is  constantly  varying,  so  the  heart,  which  is  never  quite 
empty,  has  the  quantity  of  blood  which  it  alternately  receives 
and  expels  always  changing, 

"  If,"  says  Hunter,  "  we  suppose  that  the  left  ventricle 
could  hold  four  ounces  of  blood,  it  usually  contains  only 
three  ounces,  and  will  only  contract  sufficiently  to  expel  two 
ounces."  This  calculation  must,  however,  be  considered  as 
having  been  made  by  that  ingenious  physiologist  for  the 
purpose  merely  of  illustration,  and  it  certainly  enables  us  to 
explain  in  a  satisfactory  manner  many  phenomena  of  the 
circulation. 

The  quantity  of  the  general  mass  of  the  blood  is  also  very 
different  in  different  individuals,  as  in  fat  persons  and  those 
who  lead  a  sedentary  life  compared  with  those  who  are  mus- 
cular, and  who  undergo  great  bodily  fatigue ;  and  a  dif- 
ference in  the  quantity  of  blood  is  likewise  very  remarkable 
in  many  diseases  ;  all  which  circumstances  have  more  or  less 
influence  upon  the  functions  of  the  heart. 

But  when,  from  whatever  cause,  an  increase  in  the  quan- 
tity of  blood  in  the  heart's  cavities  has  taken  place  beyond  a 
certain  limit,  and  when  they  have  no  longer  the  power  to 
empty  themselves  sufficiently,  the  heart  may  then  be  pro- 
perly said  to  be  in  a  state  of  congestion.  The  common  ex- 
pressions of  a  "full  heart,"  or  of  a  "heart  ready  to  burst," 
are  pathologically  correct. 

Congestion  may  be  produced  either  from  the  exit  of  the 
arterial  blood  being  impeded,  the  influx  of  the  venous  blood 
accelerated,  or  from  the  muscular  powers  of  the  heart  being 
incapable  of  sufficiently  emptying  the  different  cavities. 

On  all  occasions  when  there  is  a  temporary  increase  in  the 
influx  of  the  venous  blood  into  the  right  heart,  and  at  the 
same  time  a  diminished  efflux  of  the  arterial  blood  from  the 
left  heart,  the  pulmonary  vessels,  as  I  have  observed,  possess 
the  power  of  receiving  a  portion  of  such  superabundant 
blood  as  cannot  gain  entrance  into  the  cavities  of  both 
hearts  ;  and  when  the  accumulation  becomes  so  great  that 
no  more  blood  can  be  admitted  even  into  the  pulmonary 
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vessels  without  over-distending  them  to  such  a  degree  as  to 
prevent  the  bronchi  from  receiving  the  necessary  quantity  of 
air  for  arterialising  the  blood,  then  such  superabundant 
blood  stagnates  in  the  venous  system,  and  there  remains  as 
in  a  reservoir,  until  the  excited  heart  is  able  to  receive  and 
again  restore  it  into  the  general  circulation. 

The  condition  of  the  heart,  when  in  a  state  of  congestion,  illustrated  by 

1-     •       1       1  1  •  111  1  experiments 

is  distmctly  shown  by  experiments  that  have  been  made  on  on  living 

-1  iiii  -11  animals, 

livnig  animals,  and  also  by  observations  on  the  varied  phe- 
nomena of  disease. 

On  opening  the  thorax  of  animals  which  had  been  hanged  (See Lectures 

^         o  ~        on  the  V  as- 

or  drowned,  Coleman  found  "the  right  auricle  and  ventricle  cuiar system, 

by  James 

completely  gorged  with  blood,  and  no  contraction  of  the  au-  wuson.isig.) 

ricle  took  place  on  the  application  of  a  stimulus  until  a  vein 

was  opened,  and  some  blood  allowed  to  escape  ;  in  a  few 

minutes  after  which,  on  the  stimulus  being  again  applied, 

the  auricle  contracted." 

In  numerous  experiments  on  animals  which  were  hanged 

or  drowned,  Rcid  found  that  there  was  congestion  in  the 

pulmonic  heart,  and  that  venesection  soon  after  the  heart  csee  Edin- 
burgh Med, 

ceased  to  beat  at  once  relieved  the  pulmonic  ventricle  and  ex-  <i"<i  chir. 

J  •  1       •  1  /•      1  11  1  Journal," 

Cited  its  pulsations ;  and  it  is  perfectly  well  known  that  horses,  i836.) 
when  they  have  been  so  severely  galloped  as  to  fall  down  ana  by  the 

1     i-i»  1         /•  •  1-1  -1  pliP'iomena  of 

apparently  lifeless  from  congestion,  are  speedily  recovered  disease 
by  the  abstraction  of  some  blood  from  a  vein. 

The  phenomena  of  a  congested  heart  are  no  less  forcibly  Case, 
illustrated  in  the  human  body.  A  lady,  being  much 
agitated,  was  impelled  to  walk  a  considerable  distance  more 
quickly  than  usual.  Her  breathing  became  so  oppressed, 
and  the  beatings  of  the  heart  so  violent,  that  she  was  under 
the  necessity  of  being  taken  into  an  adjacent  dwelling,  where 
she  was  bled  at  the  arm,  by  which  she  obtained  immediate 
relief. 

Even  an  artificial  state  of  congestion  has  been  contrived 
for  the  purpose  of  simulating  disease  of  the  heart.    Of  this  See  pic- 

tioniiHire  des 

two  remarkable  examples  are  narrated  of  French  conscripts,  s.iinces 

Med." 

and  to  which  I  have  already  alluded,  in  one  of  whom  the  con- 

p 
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Analogy  of 
cardiac  con- 
gestion to  a 
retention  of 
urine. 


Both  treated 
on  the  same 
principle. 


gestion  was  caused  by  tying  a  thin  cord  round  the  neck  so 
tightly  as  to  be  concealed  by  the  folds  of  the  skin ;  and  in 
the  other  a  ligature  was  drawn  very  tightly  round  the  upper 
part  of  each  arm.  In  both  cases  the  impulse  of  the  heart 
was  much  increased,  and  the  countenance  became  purple  and 
swollen,  which  symptoms  disappeared  on  the  removal  of  the 
ligatures. 

A  criminal,  who  was  hanged  until  she  was  supposed  to  be 
lifeless,  recovered  after  a  copious  venesection. 

There  are  also  many  instances  of  persons  with  organic 
affections  of  the  heart  who  have  expired  from  an  over- 
distention  of  its  cavities,  which  had  been  caused  by  some 
violent  exertion.  A  gentleman  with  a  diseased  heart  ran 
quickly  to  overtake  a  coach,  and,  almost  immediately  after 
he  got  into  it,  he  expired  ;  and  a  clergyman,  who  had  long 
suffered  from  a  disordered  circulation,  when  in  the  pulpit 
passionately  exhorting  his  congregation,  dropped  down 
lifeless  ! 

The  effects  of  congestion  of  the  heart  may  not,  I  think,  be 
inaptly  compared  to  what  is  observed  of  other  muscular 
organs  when  exposed  to  an  excess  of  their  natural  stimulus, 
and  at  the  same  time  are  over-distended  ;  as,  for  example,  a 
retention  of  urine  in  the  bladder.    The  urine,  which  is  the 
natural  stimulus  of  that  viscus,  if  collected  in  a  moderate 
quantity,  causes  it  to  contract;  but,  if  the  quantity  be  in- 
creased beyond  a  certain  limit,  the  power  of  evacuation  is 
then  diminished  ;  and  there  are  persons  in  whom  the  con- 
tractile power  has  been  so  much  enfeebled,  from  some  acci- 
dental over-distcntion,  that  they  have  long  afterwards  been 
able  to  expel  but  a  small  portion  of  its  contents,  a  certain 
quantity  always  remaining  in  the  bladder  which  could  only 
be  removed  by  a  catheter. 

And  the  mode  of  relieving  both  these  organs  when  in  a 
state  of  over-distention,  it  may  be  remarked,  is  likewise 
effected  chiefly  on  the  same  principle  ;  for,  by  evacuating 
the  bladder  by  artificial  means,  its  muscular  coat  is  after- 
wards enabled  to  perform  its  functions,  and,  by  abstracting 
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some  blood  by  venesection,  the  over-distended  cavities  of  the 
heart  can  be,  in  like  manner,  enabled  afterwards  to  avert  any- 
undue  accumulation  of  blood. 

Though  this  analogy  of  a  congestion  of  blood  in  the  heart  The  analogy 
to  a  retention  of  urine  be  true,  the  heart,  being  considered  '"""'"p^**®- 
simply  as  a  muscular  reservoir,  there  are  other  circum- 
stances and  other  phenomena  to  be  explained  when  this 
organ  is  in  a  congested  state,  all  of  which  arise  from  the 
more  complicated  mechanism  and  peculiar  functions  of  the 
heart,  not  only  in  receiving  but  also  in  mixing  the  blood,  in 
giving  a  special  direction  to  its  different  currents,  and  in 
ejecting  the  systemic  blood  into  the  arteries. 

Previously,  however,  to  attempting  to  give  any  explanation  Thetwo^ 
of  the  precise  state  of  the  heart  when,  from  whatever  cause,  in  their  func- 

tions, 

congestion  is  established,  I  will  commence  this  important 
inquiry  by  endeavouring  to  show  in  what  manner  and  by 
what  means  both  the  pulmonic  and  systemic  hearts  perform 
their  respective  functions  in  the  healthy  state  of  the  system, 
by  which,  I  trust,  that  a  satisfactory  explanation  may  be  given 
of  its  diseases. 

The  apparatus  of  the  two  hearts,  it  may  be  remarked,  ma-  and  in  their 

...  ...  structure. 

tenally  dmer  from  one  another,  havmg  m  essential  points 
very  different  offices  to  perform  ;  and,  notwithstanding  the 
juxtaposition  of  these  two  parts  of  the  same  organ,  they  are 
perfectly  distinct,  and  are  connected  together  only  through 
the  medium  of  the  lungs.  The  differences  both  in  their 
structure  and  functions  it  is,  therefore,  important  here  to  ex- 
plain J  for  the  common  notion,  that  the  one  performs  merely 
the  great  and  the  other  the  lesser  circulation,  I  will  endeavour 
to  show  leads  to  very  erroneous  conjectures  of  the  proper 
offices  of  each. 

On  examining  the  mechanism  of  the  left  or  systemic  heart.  Apparatus  of 
its  structure  appears  admirably  calculated  to  co-operate  with  hcan^'^"*"' 
the  functions  of  the  muscles,  for  sending  to  particular  organs 
an  additional  quantity  of  blood  when  that  is  required.  Were, 
indeed,  any  further  evidence  wanting  than  what  has  been 
already  given  of  the  purposes  which  the  musculo-cardiac  func- 
tion serves  in  the  animal  economy,  this  would  be  most  sa- 
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tisfactorily  afforded  by  contemplating  the  apparatus  of  the 
systemic  heart. 

Whenever  the  circulation  of  the  systemic  blood  is  impeded 
through  any  artery  by  the  contractions  of  the  adjacent  mus- 
cles, or,  in  other  words,  by  the 
musculo-cardiac  function,  the  semi' 
lunar  valves  at  the  mouth  of  the 
aorta  (d)  effectually  prevent  any 
regurgitation  into  the  left  ventricle 
(c) ;   so  that,  on  the  subsequent 
contractions  of  the  left  ventricle, 
the  systemic  blood  must  be  pro- 
pelled with  an    additional  force 
into  those  branches  of  the  aorta 
through  which  the  circulation  has 
not  been  impeded  by  any  muscular 
contractions.    If,  for  example,  by 
some  considerable  exertion  of  the 
muscles  of  the  upper  and  lower  extremities,  the  current  of 
the  blood  in  the  femoral  and  brachial  arteries  be  impeded, 
as  a  reflux  of  any  of  the  arterial  blood  into  the  left  ventricle 
is  completely  prevented  by  the  semilunar  valves,  the  aorta 
must  necessarily  impel  that  quantity  of  the  blood  which 
would  have  passed  through  the  vessels  of  the  extremities 
into  the  arteries,  in  the  circulation  through  which  there  is  no 
obstacle.    This,  indeed,  must  be  one,  and  perhaps  the  most 
essential,  office  of  the  semilunar  valves  5  and  such  is  their 
construction,  and  so  well  are  they  calculated  effectually  to 
resist  the  reflux  of  any  arterial  blood  into  the  left  ventricle, 
that,  even  in  the  dead  body,  an  injection  thrown  into  the 
aorta  cannot  be  forced  into  the  left  ventricle. 

And,  the  more  effectually  to  give  security  to  the  aortic 
valves,  there  is  in  the  shark  a  double  row  of  valves — a  pro- 
vision which  is,  doubtless,  required  in  these  animals  for 
guarding  against  the  evil  effects  of  a  regurgitation  of  arterial 
blood  into  the  left  ventricle,  the  enormous  pressure  of  the 
deep  waters  in  which  they  dwell  producing  an  influx  of  blood 
from  the  exterior  to  the  interior  vessels  of  the  body. 
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The  mechanism  of  the  aortic  valves,  therefore,  corresponds 
entirely  with  the  functions  which  I  have  demonstrated  to  be 
performed  by  the  organs  of  active  motion  in  the  circulation, 
and  it  further  enables  us  satisfactorily  to  explain,  when  an 
additional  quantity  of  blood  is  required  for  the  brain,  by 
what  a  simple  contrivance  the  necessary  supply  is  effected. 
Indeed,  the  structure  of  the  whole  circulating  apparatus 
shows  that  ample  means  are  taken  to  prevent  any  derange- 
ment in  the  movements  of  the  blood  in  particular  organs, — 
the  structure  of  the  venous  system  being  such,  that  in  all  its 
subdivisions  it  is  calculated,  by  the  powers  of  distention  in 
its  vessels,  always  to  preserve  the  balance  of  the  circulation 
in  the  arteries. 

The  mechanism  of  the  mitral  valve  (b)  is  calculated  to  Office  of  the 

^  '  mitral  valTe. 

enable  it  to  perform  an  office  equally  important  in  the  sys- 
temic circulation  as  that  which  we  have  seen  is  executed  by 
the  aortic  valves.  The  auriculo-ventricular  aperture  being 
completely  closed  by  the  mitral  valve  (bb),  any  systemic  (Fi?-i2.) 
blood  in  the  left  ventricle  must  be  effectually  prevented  from 
being  forced  back  into  the  left  auricle.  This  accurate  closure 
of  the  mitral  valve  is  a  great  safety  to  the  lungs,  preventing 


Tig.  n. 


any  regurgitation  of  the  ar- 
terialiSed  blood  into  the  pul- 
monary veins. 

We  come  next  to  examine  Apparatus  of 

the  pulmonic 

the  peculiarities  in  the  me-  heart, 
chanism  and  functions  of  the 
right  or  pulmonic  heart. 

Whenever  the  influx  of  the  office  of  the 
venous  blood  into  the  right  vah^T*' 
ventricle  (a)  exceeds  a  cer- 
tain quantity,  the  auriculo- 
ventricular   aperture    is  so 
contrived  that  its  valve,  in 
place  of  forming,  like  that  of 
the  left  heart,  an  insurmountable  barrier  to  the  reflux  of  the 
arterial  blood,  absolutely  permits  any  superabundant  venous 
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blood  within  the  right  Ventricle  to  regurgitate  into  the  right 
auricle. 

This  peculiarity  in  the  mechanism  of  the  tricuspid  valve 
(bb)  was  remarked  by  Hunter.  "  I  believe  the  valves  of  the 
right  side  of  the  heart  are  not  so  perfect  as  those  of  the 
left  J "  and  again,  "I  have  reason  to  believe  that  the  valves 
on  the  right  side  of  the  heart  do  not  so  perfectly  do  their 
duty  as  those  of  the  left,  therefore  we  may  suppose  it  was 
not  so  necessary,"  But  the  precise  use  of  this  structure 
was  left  for  King  to  explain,  and  he  was  led  from  its 
functions  to  consider  it  and  to  give  it  the  appellation  of  a 
safety-valve. 

This  mechanism  of  the  auriculo-ventricular  valves  of  the 
pulmonic  heart  may  be  more  fully  understood  by  a  reference 
to  the  accompanying  diagrams,  selected  from  Mr.  King's 
interesting  memoir.  In  both  figures  (a)  represents  the  solid 
wall  of  the  left  ventricle,  (b)  the  yielding  wall  of  the  right 
ventricle,  (c)  the  fixed  curtain  with  its  cord.  Fig.  1 2  shows 
the  valve  when  closing,  and  fig.  13  the  yielding  wall  dis- 
tended. 


Fig.  12. 


Fig.  13. 


Th«  office  of 


V......  „.       The  semilunar  valves  of  the  pulmonary  artery  (d)  being 

valves"^'"""'''  nearly  as  effectual  in  preventing  anything  like  regurgitation 
of  the  venous  blood  into  that  vessel^  as  the  aortic  valves  are 
Fig.  11.  in  preventing  a  regurgitation  of  the  arterial  blood  into  the 
left  ventricle,  it  is  evident  that  scarcely  any  venous  blood, 
once  ejected  into  the  pulmonary  artery,  can  ever  regurgitate 
into  the  right  ventricle. 

I  have  stated  that  scarcely  any  blood  can  regurgitate  from 
the  pulmonary  artery  into  the  right  ventricle  ;  but  that  a 
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certain  quantity  may  repass  is  not  impossible,  if  we  can 
venture  to  draw  any  inference  from  experiments  made  on 
the  dead  body.  "  The  valves  of  the  pulmonary  artery," 
observes  Hunter,  "  do  not  do  their  duty  so  completely  as 
those  of  the  aorta,  and  they  want  the  corpora  sessamoidea.  If 
we  inject  the  pulmonary  artery  towards  the  heart,  it  does 
not  so  completely  hinder  the  wax  passing  into  the  right 
auricle.  Nor  are  the  two  portions  of  injection  completely 
separated,  as  in  the  left  heart,  when  the  artery  is  injected 
from  the  ventricle." 

In  order,  therefore,  to  permit  a  regurgitation  of  the  venous  office  of  the 
blood  from  the  right  ventricle  into  the  right  auricle,  the  'vaiTe!'^''* 
tricuspid  valves  are  so  placed  and  attached  in  such  a  manner  pigg.  12  and 

13 

to  the  walls  of  the  right  heart,  that  when  the  right  ventricle 
is  only  moderately  distended,  these  valves  form  nearly  a 
complete  partition  between  it  and  the  auricle.  But  if  the 
right  ventricle  be  further  distended,  and  its  parietes  forced 
to  yield  beyond  a  certain  limit,  the  right  auriculo- ventricular 
aperture  is  then  widened,  the  portion  of  the  tricuspid  valve 
attached  to  its  yielding  wall  is  drawn  aside,  and  consequently  Yig.  13. 
a  free  communication  is  established  between  the  auricular 
and  ventricular  cavities. 

The  venous  blood  being  thus  permitted  to  regurgitate  a  function  of 
from  the  right  ventricle  into  the  right  auricle,  its  reflux  will  system.""' 
also  take  place  from  the  right  auricle  into  the  vence  cavce ; 
and  afterwards  it  will  accumulate  and  stagnate  throughout 
the  venous  system,  in  a  greater  or  less  quantity  accord- 
ing to  the  degree  of  obstruction  there  may  be  to  the 
circulation. 

The  auriculo-ventricular  valves  of  the  two  hearts,  have^  Difference  in 
therefore,  to  perform  very  different  offices  :  in  the  left  heart  o'rthTtwo"* 
the  mitral  valve  forming  a  complete  barrier  to  the  regurgi-  venukular 
tation  of  any  arterial  blood  from  the  left  ventricle  into  the 
left  auricle ;  and  in  the  right  heart  the  tricuspid  valve  yield- 
ing by  any  over- distention  of  the  right  ventricle,  and  permit- 
ting the  venous  blood  to  regurgitate  into  the  right  auricle 
and  thence  into  the  cav<E  veins. 

From  what  has  been  said,  the  apparatus  of  the  systemic 


valvei. 
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and  pulmonic  hearts  appears  to  me  to  enable  a  satisfactory 
explanation  to  be  given  of  the  mode  by  which  any  injurious 
effects  from  those  temporary  disturbances  in  the  circulation, 
•which  are  almost  constantly  taking  place  during  wakeful- 
ness, are  guarded  against,  and  likewise  how,  when  disturb- 
ances in  the  circulation  do  proceed  beyond  certain  limits, 
the  acts  of  sobbing,  sighing,  crying,  weeping,  and  vomiting 
are  resorted  to  by  the  economy  for  restoring  the  proper 
balance  of  the  circulation  throughout  the  system. 
Phenomena       But,  as  I  have  before  said,  whenever  it  happens  that  a  dis- 

of  carcliHc 

congestion     turbaucc  in  the  circulation,  caused  by  an  increase  of  the 

explained. 

blood  within  the  heart,  becomes  such  as  cannot  be  relieved 
by  those  means  possessed  by  the  system,  or,  to  use  the  lan- 
guage of  the  schools,  when  the  powers  of  the  vis  conservatrix 
naturae  are  insufficient  for  that  purpose,  the  heart  may  then 
be  properly  said  to  be  in  a  state  of  congestion. 

To  cause  this  condition  of  the  heart  it  is  clear  that,  what- 
ever may  be  the  ultimate  effect  of  the  musculo -cordiac  func- 
tion on  the  systemic  circulation,  there  cannot  be,  from  the 
position  and  structure  of  the  aortic  valves,  in  the  first  in- 
stance, any  reflux  of  the  arterial  blood  into  the  left  ventricle, 
at  least  in  the  healthy  state  of  the  organ. 

The  congestion  must  commence  in  the  right  heart,  into 
the  auricle  of  which  the  stream  of  venous  blood  is,  from  the 
muscular  contractions,  poured  out  with  an  increased  velocity. 
From  the  right  auricle  the  venous  blood  will  next  pass  with 
an  increased  impetus  into  the  right  ventricle,  and  from 
thence  into  the  pulmonary  artery,  in  whose  branches  it  will 
accumulate  until  the  quantity  becomes  such  as  the  pulmonary 
vessels  cannot  receive. 

The  pulmonary  artery  being  now  gorged  with  blood,  none 
or  scarcely  any  of  its  contents  can,  from  the  mechanism  of 
the  valves,  regurgitate  into  the  right  ventricle,  so  that  when 
the  right  ventricle  becomes  fully  distended  and  cannot  force 
any  more  blood  into  the  pulmonary  artery,  the  venous  blood 
must  then  regurgitate  into  the  right  auricle  and  stagnate 
in  the  venous  system. 

The  pulmonary  arteries  being  thus  distended,  the  cir- 
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<:ulation  of  the  blood  in  the  pulmonary  capillaries  must 
necessarily  be  proportionally  retarded  ;  so  that  the  velocity 
of  the  blood  in  the  pulmonary  veins  will  then  be  diminished, 
and  there  will,  at  the  same  time,  be  a  corresponding  dimi- 
nution in  the  momentum  of  the  systemic  blood. 

Hitherto  I  have  been  considering  the  condition  of  the  The  fatal  ef- 
heart  when  congestion  has  not  advanced  beyond  what  may  gesUon."""'' 
be  considered  its  first  degree ;  but,  when  it  proceeds  further, 
important  changes  then  take  place,  both  in  the  circulating 
and  respiratory  apparatus — changes  which  cause  those  dis- 
turbances that  create  the  most  alarming  symptoms,  and,  in 
some  instances,  even  prove  fatal. 

On  a  former  occasion  I  observed  that,  by  an  undue  exer-  See  p.  85. 
cise  of  the  musculo- cardiac  function,  serious  injuries  were 
sometimes  inflicted  on  the  heart's  structures,  the  congestion 
from  such  violent  muscular  efforts  causing  the  valvular 
apparatus  to  be  lacerated,  the  columnce  to  be  torn,  and  in 
other  instances  the  parietes  of  the  heart  and  aorta  to  burst. 
A  man  fell  from  a  great  height  and  was  taken  up  lifeless,  and,  case, 
on  examining  the  body,  the  pericardium  was  found  gorged 
with  blood  which  had  escaped  through  fissures  both  in  the 
right  auricle  and  ventricle.  Another  man  fell  from  a  height, 
upwards  of  forty  feet,  and  died  in  an  hour.  The  mediastinum 
was  filled  with  blood,  and  there  were  two  fissures  at  the 
commencement  of  the  descending  aorta,  from  which  the  blood 
had  escaped.    A  youth  playing  very  eagerly  at  tennis  was 
suddenly  seized  with  a  "  reeling"  in  the  head,  difficulty  of 
breathing,  and  syncope.    He  suddenly  expired  some  years 
afterwards,  having,  during  the  intermediate  period,  suffered 
from  a  disordered  state  both  of  the  pulmonary  and  circu- 
lating apparatus.     It  was  discovered  that  his  death  had 
been  caused  by  the  bursting  of  a  small  aortic  aneurism 
within  the  pericardium,  and  which  had  doubtless  arisen 
from  the  over-exertion  he  made  at  the  beginning  of  the 
illness,  producing  such  a  degree  of  congestion  as  to  injure 
the  coats  of  the  aorta. 

No  less  severe  are  the  changes  which  congestion  of  the  state  of  the 
heart,  caused  by  violent  muscular  efforts,  sometimes  pro-  organT.^*"^ 

Q 


114  THE  PHENOMENA  AND  CAUSES  OF  THE 


See  p.  71. 


Covgeition 
arises  from 
various 
causes. 


duce  on  the  respiratory  apparatus.  When  the  pulmonary  ves- 
sels are  so  loaded  with  blood  that  there  is  a  considerable  dimi- 
nution in  the  capacity  of  the  bronchi,  the  circulation  in  the 
pulmonary  capillaries  becomes  extremely  languid,  or  it  may 
be  altogether  obstructed,  so  that,  besides  a  great  degree  of 
dyspnoea,  or  embarrassment  in  breathing,  there  is  frequently 
a  flow  of  blood  from  the  bronchial  vessels,  and  such  hemor- 
rhage may  be  so  profuse  as  to  cause  syncope  and  sometimes 
even  suffocation,  A  lady,  when  walking  through  a  field 
where  some  cattle  were  grazing,  was  pursued  by  them,  and 
the  exertion  she  made  to  save  herself  was  so  great  that  a 
short  time  afterwards  she  expectorated  a  large  quantity  of 
blood,  and  continued  to  suffer  from  a  disordered  circulation 
for  many  years.  Another  lady  expired  during  the  agony  of 
childbirth,  and,  on  examining  the  thorax,  the  lungs  were 
found  throughout  gorged  with  blood. 

Similar  effects  are  frequently  produced  by  rowing  and  run- 
ning races  j  persons  being  often  induced,  under  such  circum- 
stances, to  make  exertions  beyond  their  "  condition." 

Indeed,  the  state  of  the  respiratory  function  in  cardiac 
congestion  indicates  a  corresponding  state  of  the  pulmonary 
circulation,  the  breathing  being  quickened,  consisting  of  very 
incomplete  expirations  and  short  inspirations,  the  engorged 
state  of  the  lungs  admitting  into  the  bronchi  but  a  compara- 
tively small  quantity  of  atmospheric  air. 

The  same  phenomena  are  observed  in  animals.  A  horse 
fell  down  lifeless  from  violent  galloping,  and  the  lungs  were 
found  to  be  completely  gorged  with  blood,  so  as  to  resemble 
liver,  whilst  the  heart's  cavities  were  perfectly  empty. 

In  other  instances  the  efforts  to  respire  have  been  so  great, 
from  the  engorgement  of  the  lungs,  as  to  lacerate  the  dia- 
phragm, and  even  squeeze  some  of  the  abdominal  viscera 
into  the  thoracic  cavity. 

Cardiac  congestion  may  also  be  produced  by  other  causes 
besides  inordinate  muscular  exertions.  Indeed,  the  injurious 
effects  of  violent  mental  emotions,  the  suppression  of  pe- 
riodical  discharges,  changes  in  the  density,  temperature,  and 
chemical  qualities  of  the  atmosphere,  as  well  as  the  agency 


DISEASES  OF  THE   HEART  IN   GENERAL.  115 


of  many  vegetable  and  mineral  substances,  all  disturb  the 
functions  of  the  heart,  causing  changes  in  the  quantity  of  its 
blood.  A  congested  condition  of  the  heart  may,  likewise, 
arise  from  alterations  in  the  form  of  its  cavities,  or  of  the 
great  vessels  emerging  from  them,  or  from  artificially  ob- 
structing an  arterial  trunk. 

In  conclusion,  I  may  briefly  recapitulate  that  the  exapla-  Nature  of 
nation  which  has  been  ofiFered  of  the  condition  of  the  heart,  iuuftratedby 
when  in  a  state  of  congestion,  accords  with  the  physiological 
symptoms  accompanying  it,  with  the  appearances  which 
have  been  observed  in  the  congested  hearts  of  living  animals, 
and  with  the  artificial  means  by  which  it  can  be  relieved. 

1st.   Of  the  physiological  symptoms  which  accompany  thephysioio- 
congestion,  the  most  striking  is  an  increase  in  the  impulse  fom*^w^hicti 
of  the  heart,  and  a  corresponding  diminution  in  the  force  of  congestioa ; 
the  arterial  pulse, — the  increased  impulse  of  the  heart  being 
caused  by  the  additional  effort  necessary  in  order  to  empty 
itself  of  the   accumulated  blood, —  and  the  diminution  in 
the  force  of  the  arterial  pulse  arising  from  the  diminished 
power  of  the  heart  to  circulate  the  blood  through  the  arterial 
system. 

2ndly.  I  have  already  noticed  the  circumstance  that  in  the  appear, 
animals,  when  the  heart  has  become  congested  from  hanging  animau,  and* 
or  drowning,  the  congestion  of  the  right  cavities  is  very  ap- 
parent, and  when  to  such  a  degree  as  to  impede  the  action 
of  the  heart  altogether,  the  abstraction  of  some  venous 
blood  has  the  immediate  effect  of  restoring  the  heart's  move- 
ments. 

Srdly.  The  effect  of  venesection  in  relieving  cardiac  con-  the  mean«of 
gestion  is  also  confirmatory  of  the  explanation  which  I  have  "  "'""S  «t- 
now  given  of  this  condition  of  the  heart.  No  sooner  is  a 
quantity  of  blood  abstracted  from  a  vein,  than  the  arterial 
pulse  begins  to  acquire  additional  vigour,  and  the  impulse  of 
the  heart  to  diminish ,-  the  increased  vigour  acquired  by  the 
heart  being  always  in  proportion  to  the  diminished  action  of 
the  arteries.  If,  however,  the  depletion  be  carried  still  fur- 
ther, then  the  vigour  both  of  the  arterial  and  cardiac  pulse 
is  lessened  j  and  finally  a  state  of  syncope  may  supervene. 
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Congestion  of  the  Coronary  Vessels. 

The  cavities  of  the  heart  having  become  thus  congested, 
we  are  next  led  to  inquire  into  the  state  of  the  circtdation  of 
the  coronary  vessels, — the  nutrient  arteries  of  the  heart  itself ; 
Page  15.  for,  as  has  been  already  shown,  the  efifects  of  the  musculo- 
cardiac  function  are  not  only  to  increase  the  quantity  of  blood 
within  the  cavities  of  the  heart,  but,  also,  to  increase  the 
flow  of  blood  into  those  arteries  which  are  not  compressed  by 
the  contractions  of  the  adjacent  muscles.  The  circumstance 
that  the  coronary  arteries  arise  from  the  aorta  on  the 
distal  side  of  the  semilunar  valves  renders  it  evident  that 
these  vessels  must  participate  in  every  change  of  the  circula- 
tion of  the  blood  in  that  part  of  the  aorta;  and  their  orifices 
being  so  large,  in  proportion  to  the  calibre  of  the  vessels, 
and  having  a  trumpet  shape,  they  are,  thus,  admirably  calcu- 
lated for  receiving  both  the  stream  of  blood  passing  directly 
from  the  left  ventricle,  during  the  systole  of  the  aorta,  and, 
also,  of  receiving  the  retrograde  current,  when  the  semilunar 
valves  are  closed,  during  the  diastole  of  the  left  ventricle. 

Thus  there  is  secured  a  constant  current  of  blood  into 
the  coronary  arteries — a  stream  flowing  into  them  both 
during  the  systole  and  the  diastole  of  the  heart — which 
could  not  take  place  did  these  arteries  arise  from  the  aorta 
on  the  ventricular  side  of  the  valves  ;  for,  if  we  could  sup- 
pose such  a  structure,  it  would  be  impossible  for  any  of 
the  retrograde  stream  of  the  aortic  blood  to  flow  into 
the  coronary  arteries  during  the  closure  of  the  semilunar 
valves. 

Here,  then,  we  have  another  proof  of  the  simplicity  in  the 
means  which  the  economy  employs,  and  how  two  most  im- 
portant functions  are  executed  at  the  same  time  by  the  same 
physical  apparatus, — the  very  means  which  are  resorted  to 
in  order  to  increase  the  blood  in  the  cavities  of  the  heart 
being  also  those  which  increase  the  influx  of  the  vital  ele- 
ment into  the  coronary  arteries  ;  so  that,  when  the  heart  is 
required  to  propel  an  additional  quantity  of  blood,  its  mus- 
cular structure  is,  at  the  same  moment,  provided  with  an 
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additional  supply  of  blood,  add  is  thus  enabled  to  act  with 
increased  vigour. 

The  circulation  in  the  coronary  veins  will  also  be  more  or  less  coronary 
influenced  by  changes  in  the  quantity  of  blood  in  the  heart's  gested  °"' 
cavities,  as  well  as  by  the  congested  state  of  the  coronary 
arteries  ;  for,  as  the  great  coronary  vein  opens  directly 
into  the  right  auricle,  the  flow  of  its  blood  into  the  auricle 
will  be  impeded  in  proportion  as  that  cavity  is  congested. 

Such  an  over- distended  state,  both  of  the  coronary  arteries  Pathological 
and  veins,  must,  undoubtedly,  give  rise  to  some  o''  those 
peculiar  symptoms  which  may  be  observed  accompanying  a 
congested  heart ;  and  it  is  by  no  means  improbable  that,  in 
many  cases  of  cardiac  congestion,  after  the  superabundant 
blood  has  been  removed  from  the  heart's  cavities,  a  con- 
gestion of  the  coronary  vessels  may  still  continue,  and  ulti- 
mately cause  diseased  changes  in  the  muscles,  as  well  as  in 
the  other  structures  of  the  heart. 

Effects  of  a  Diminution  of  Blood  on  the  Heart. 

The  action  of  the  heart  is  changed  by  whatever  causes  a 
diminution  in  the  quantity  of  its  blood  ;  the  diminution,  how- 
ever, seldom  takes  place  to  such  an  extent  as  can  properly 
be  said  to  constitute  a  permanent  disease. 

Disturbances  of  the  heart  from  a  diminution  in  the  quan- 
tity of  its  blood  may  be  observed  in  those  who  have  suffered 
from  a  profuse  hemorrhage,  and  likewise  in  persons  of  an 
enfeebled  constitution,  in  whom  the  quantity  of  the  general 
mass  of  blood  is  below  the  common  standard. 

It  is  interesting  to  remark  to  what  an  almost  inconceivable 
extent  the  stream  of  arterial  blood  which  leaves  the  heart 
can  be  diminished  without  causing  any  very  considerable 
eflfect  on  the  general  system,  and  how  even  life  itself  can  be 
in  some  instances  sustained  when  either  the  left  auriculo- 
ventricular  or  aortic  orifice  is  so  much  contracted  as  only  to 
allow  but  a  very  small  stream  of  blood  to  pass  through  them. 
It  would  appear  that  the  functions  of  all  the  most  important 
organs  of  the  body  may  be  imperfectly  performed,  or  they 
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may  even  be  altogether  suspended  without  destroying  life. 
Thus  the  lungs  have  been  often  found  very  extensively  dis- 
■organised,  admitting  only  a  small  quantity  of  air;  one  hemi- 
sphere of  the  brain  has  been  entirely  changed,  the  liver 
greatly  diminished  in  bulk,  one  of  the  kidneys  completely 
destroyed,  the  stomach  able  to  digest  but  a  small  quantity 
of  food,  the  bowels  constipated  for  many  weeks,  and  yet  any 
of  these  changes  may  take  place  without  causing  serious 
injury  to  the  general  system.  So,  in  like  manner,  we  shall 
find  that  the  heart  may  be  able  to  circulate  only  a  small 
quantity  of  blood,  or  the  blood  may  be  greatly  vitiated  in  its 
qualities,  and  yet  life  shall  not  be  extinguished. 

Effects  of  Changes  in  the  Qualities  of  the  Blood  on  the  Heart. 

iVtfciscsof  '^^^  state  of  the  blood  has  long  been  supposed  to  have  a 
fwnXance*  g^^cat  influence  on  the  heart,  and  to  be  the  cause  of  many  of 
xa  tie  bif/od;  maladies.  Its  increased  action  in  fevers,  the  disturbed  state 
of  its  functions  in  chlorotic  patients,  in  those  suffering  from 
jaundice,  scurvy,  and  cachectic  diseases,  in  persons  whose 
constitutions  have  been  much  debilitated,  and  likewise  in 
cases  of  malformations,  are  all  examples  of  disturbances  in 
the  heart  caused  by  changes  in  the  qualities  of  the  blood. 
Such  changes  in  the  qualities  of  the  blood  are  not,  however, 
limited  to  causing  changes  in  the  heart's  functions  alone, 
but  produce  a  variety  of  disturbances  in  the  different  organs 
and  systems  of  organs,  more  especially  in  the  cerebro-spinal 
and  respiratory  systems,  as  well  as  in  the  organs  of  secretion 
and  of  excretion. 

in  theAsiaiic  '^^^  changes  in  the  blood  in  Asiatic  cholera  affect  greatly 
•hsiera:  action  of  the  heart.    The  escape  of  the  serous  part  of  it 

into  the  alimentary  canal,  and  the  extreme  thickness  of  what 
remains  in  the  veins,  render  its  circulation  very  difficult, 
and  cause  that  congestion  in  the  heart,  as  well  as  in  the 
portal  system,  which  forms  such  remarkable  features  in  that 
fearful  malady. 

The  colour  of  the  blood  which  is  artificially  evacuated  in 
inflammatory  diseases  indeed  shows  how  much  the  disor- 
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dered  state  of  the  circulation  in  these  ailments  depends  on 
the  condition  of  the  vital  fluid. 

The  state  of  the  blood  itself,  as  well  as  the  action  of  the 
heart,  is  sometimes  changed  by  violent  mental  emotions,  so 
that  the  treatment  of  such  cases  ought  to  be  conducted  with 
a  view  to  alter  the  qualities  of  the  blood,  as  well  as  to  tran- 
quillise  the  action  of  the  heart. 

Disorders  of  the  heart  are  also  caused  by  those  particular  in  esanth*- 
states  of  the  blood  which  give  rise  to  the  various  local  in-  ease*; 
flammatory  afiFections  which  so  frequently  succeed  smallpox, 
measles,  scarlatina,  and  other  exanthematous  diseases.  They  in  gont  aixi 
are  likewise  common  m  persons  afflicted  with  gout  and  scrofula, fce, 
rheumatism,  especially  when  these  diseases  are  translated, 
or  where  there  is  a  metastasis  to  the  heart.    Specific  diseases, 
as  scrofula,  scirrhus,  fungus  hsematodes,  and  fungus  mela- 
nodes  likewise,  though  very  rarely,  affect  the  structures  of 
the  heart. 

I  have  already  observed  how  small  a  quantity  of  blood  is 
requisite  for  the  preservation  of  life.  The  vital  functions 
would  also  appear  to  be  carried  on  without  any  very  sensible 
effect  on  the  general  system  when  the  qualities  of  the  blood 
itself  are  greatly  altered,  and  this  we  see  strikingly  exempli- 
fied in  those  cases  of  malformation  of  the  heart  where  the 
arterial  and  venous  bloods  are  mixed. 

Experiments  on  living  animals  have  shown  the  remark-  from  tnh- 

•  r    ^  »tanceB 

able  effects  which  may  be  produced  on  the  action  of  the  miied  witio 

the  bloo^. 

heart  by  artificially  mixing  different  substances  with  the 
blood. 

The  effect  of  injecting  common  salt  into  the  sanguineous 
system,  in  the  Asiatic  cholera — a  disease,  as  I  have  already 
said,  wherein  the  blood  is  greatly  changed  and  the  action  of 
the  heart  interrupted  from  its  vitiated  qualities — is  a  striking  ^j^'^l^^^^^ 
proof  of  the  influence  which  changes  in  the  blood  cause  on  1832. 
the  functions  of  the  heart.  And  Magendie  injected  a  pint 
of  tepid  water  into  the  veins  of  a  hydrophobic  patient,  who 
was  in  a  hopeless  condition,  after  which  "  his  mind,  which 
was  in  a  state  of  rage  and  fury,  became  tranquillised  as  by 
enchantment." 
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The  fatal  effects  of  the  introduction  of  atmospheric  air  into 
the  cavities  of  the  heart,  through  a  vein,  has  been  long 
Dupuytren.  known,  and  frequently  employed  for  destroying  horses  ;  but 
it  has  only  of  late  years  been  ascertained  that  the  accidental 
entrance  of  air  into  the  wound  of  a  vein,  in  the  neck,  made 
during  a  surgical  operation,  causes  almost  immediate  death  ; 
the  fatal  effects,  however,  are  not  produced  by  any  change 
in  the  qualities  of  the  blood,  but  by  the  air  entering  into  the 
right  auricle,  there  acting  as  an  extraneous  matter,  and 
causing  a  mechanical  impediment  to  the  circulation  of  the 
blood. 


Effects  of  Disturbances  of  the  Nervous  System  on  the  Heart, 

Heart  dia-  ^  the  different  causes  which  disturb  the  functions  and 

the^ervoL  create  disorders  in  the  heart,  there  are  none  more  frequent 
iystem.        than  affections  of  the  nervous  system. 

I  have  already  remarked,  however,  that  diseases  of  the 
heart  cause  disorders  of  the  brain  and  spinal  chord,  and  so, 
also,  it  will  appear  that  affections  of  the  cerebro-spinal 
system  are  frequently  the  cause  of  diseases  in  the  heart.  We 
have  a  striking  proof  of  diseases  of  the  brain  causing  dis- 
turbances of  the  heart  in  apoplexy  and  in  injuries  of  the 
nervous  centres, — in  all  which  cases  remarkable  alterations 
take  place  in  the  heart's  functions.  Indeed,  it  seems  to  me 
extremely  probable  that  the  great  bodily  pain  and  the 
"  shock"  occasioned  by  severe  accidents  produce  their  in- 
jurious effects,  by  primarily  disturbing  the  functions  of  the 
central  organ  of  the  circulation  through  the  medium  of  the 
nervous  system.  This  reciprocal  influence  of  these  two  vital 
organs  depends,  however,  on  two  very  different  causes, — one 
arising  from  the  sympathy  which  has  been  already  mentioned 
as  subsisting  between  the  heart  and  brain  in  virtue  of  the 
communication  of  their  nerves,  and  the  other  is  derived 
from  the  influence  of  the  blood  upon  the  brai^.  So  that 
there  are  two  perfectly  distinct  classes  of  those  affections  of 
the  heart  which  depend  on,  or  are  caused  by,  disorders  of 
the  nervous  system. 
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The  effects  of  the  different  passions  on  the  heart  are  well  influence  of 

■*  _  the  passions 

known,  and  allusions  to  their  influence  are  found  in  the  on  the  heart 
sacred  writings : — "A  joyful  heart/'  says  the  apostle,  "  causeth 
good  health,  but  a  sorrowful  spirit  drieth  the  bones." 

Those  persons  who  are  of  an  irritable  disposition,  or  who 
are  of  the  nervous  temperament,  generally  have  the  action  of 
the  heart  easily  disturbed  ;  and,  vice  versd,  an  excitable  state 
of  mind  is  a  very  common  symptom  of  a  disordered  heart. 

It  may  be  likewise  observed,  that  the  effects  of  mental  may  either 

,        .       ,     .  J.  increase  or 

emotions  on  the  circulation  are  very  different  according  as  diminish  the 
the  mind  is  excited  or  depressed  by  them.  In  the  exhi-  heart, 
larating  and  violent  emotions  the  force  of  the  heart  is  in- 
creased,but  in  the  depressing  passions  its  power  is  diminished; 
and  these  opposite  conditions  of  the  heart  are  marked  by  cor- 
responding differences  in  the  circulation — an  inci'eased  cir- 
culation being  accompanied  with  a  flushed  countenance, 
wakefulness,  restlessness,  headache,  and  fever ;  and  a  dimi- 
nution in  the  heart's  action,  with  a  pallid  countenance,  sleep^ 
coma,  and  stupor. 

It  is,  indeed,  extraordinary  to  what  degree  the  vital  powers 
appear  to  be  able  to  support  the  system  by  their  influence  on 
the  heart.  Courage  arises  out  of  the  consciousness  of 
strength,  and  a  person's  strength  is  in  proportion  to  the 
activity  with  which  the  heart  propels  the  blood  towards  all 

the  organs."  Eicherand. 

The  lives  of  mariners  and  soldiers  afford  innumerable  ex- 
amples of  the  courageous  and  the  brave  undergoing  almost 
incredible  fatigue,  and  overcoming  apparently  insurmount- 
able privations  and  difficulties. 

It  is  told  of  Mulei  Moloc,  Emperor  of  Morocco,  that  "  he  "Spectator," 
was  aroused  to  make  extraordinary  efforts  in  the  last  battle 
which  he  fought.  Spent  with  disease  and  borne  on  a  litter, 
perceiving  his  troops  to  give  way,  though  very  nearly  in  his 
last  agonies,  he  threw  himself  out  of  the  litter,  rallied  his 
army,  and  led  them  on  to  the  charge,  which  ended  in  a 
complete  victory  to  his  party  !  He  had  no  sooner  brought 
his  men  to  the  engagement,  than,  finding  himself  utterly  spent, 
he  was  replaced  upon  the  litter,  and,  laying  his  finger  on 
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his  mouth  to  enjoin  secrecy  to  his  officers  who  stood  around 
him,  he  died  a  few  moments  after  in  that  posture."  i 

No  less  powerful  is  the  influence  of  the  passions  in  sub- 
jugating disease,  of  which  medical  writings  afford  many  ex- 
Cas«.  amples.    An  officer  on  board  Lord  Howe's  ship  had  been  > 

for  some  time  conSned  to  his  bed  from  a  severe  attack  of 
gout ;  but  on  the  4th  of  June,  when  they  were  preparing  for 
action,  he  arose  from  his  bed,  fought  gallantly,  and  never 
suffered  from  gout  after  that  eventful  day  ! 

"  A  gouty  person  who  was  condemned  to  lose  his  head,  as 
they  carried  him  out  in  order  to  be  executed,  received  the 
unexpected  news  of  his  pardon,  which  had  so  remarkable  an 
effect  upon  him,  that,  although  he  was  quite  exhausted  with 
the  pain  of  the  gout,  and  had  lost  the  use  of  every  limb,  yet 
he  got  up  on  his  legs  immediately,  and  walked  with  remark- 
able quickness  and  agility;  and  he  lived  many  years  after 
VanSwieion.  without  having  the  least  touch  of  the  disorder." 

The  effects  of  mental  emotion  are  likewise  sti'ikingly  ma- 
nifested in  those  who  possess  a  power  within  themselves — a 
peculiarity  in  their  moral  constitution — which  enables  them 
to  withstand  and  to  recover  completely  from  wounds  and  in- 
juries svich  as  would  be  fatal  to  those  of  an  opposite  temper- 
ament, and   also  to  resist  the  ravages   of   disease,  and 
absolutely  to  px'olong  life  itself.    An  interesting  youth,  when 
in  the  last  stage  of  pulmonary  phthisis,  expressed  a  great 
desire  that  his  life  should  be  protracted  until  he  became  of 
age,  in  order  that  he  might  dispose  of  his  property  in  a 
manner  he  greatly  desired.    Contraiy  to  the  opinion  of  all 
around  him,  he  expressed  the  utmost  confidence  that  his 
wish  would  be  realised,  and  he  felt  as  if  he  had  a  power 
within  himself  to  prolong  his  existence  until  the  wished-for 
period  arrived.    The  requisite  legal  deed  being  prepared  and 
in  readiness,  when  the  hour  arrived  that  he  reached  his  ' 
twenty-first  year  he  with  a  firm  hand  affixed  to  it  his  signa- 
ture, and  almost  immediately  afterwards  expired  !  \ 

Those,  too,  I  have  said  who  are  suffering  from  disease  of  a 
decidedly  fatal  character,  but  who  have,  notwithstanding,  full 
confidence  in  their  ultimate  recovery,  will  often  linger,  it  is 
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well  known,  under  severe  bodily  affliction  for  a  far  more 
protracted  period  than  the  desponding  or  hopeless  sufferer. 

This  influence  of  the  mind  in  sustaining  the  heart's  action 
we  see  also  strikingly  exemplified  in  women  during  par- 
turition. Though  they  may  often  express  great  fear  and  ap- 
prehension of  their  approaching  confinement,  and  even 
augur  fatal  consequences,  yet,  when  the  period  arrives,  it  is 
very  extraordinary  to  witness  the  confidence  which  they  sud- 
denly acquire,  and  the  courage  with  which  they  endure  all 
the  suEFerings  and  agonies  of  childbirth;  and  no  sooner 
does  the  infant  come  into  the  world,  than  the  mother, 
elated  with  joy,  at  once  forgets  all  her  past  sufferings  and 
former  fears,  and  clings  with  rapture  to  her  child ! 

But  the  influence  of  the  exciting  passions  on  the  heart  is  The  influence 

,  ,        .  .  .  ,  te  nporary  or 

not  only  temporary,  but  is  sometimes  so  violent  as  to  create  permaiunt. 
a  permanent  disturbance  in  the  circulation ;    and  many 
instances  are  recorded  by  historians,  as  well  as  in  medical 
writings,  where   the    action   of  the  heart  has   been  so 
greatly  changed  from  a  violent  emotion  as  suddenly  to 
destroy  life.    Even  joy,  which  has,  when  moderate,  such  a  Fatal  effects 
benign  influence  upon  the  system,  when  excessive  has  been  rating^as-'' 
frequently  known  to  prove  fatal.    A  criminal  who  was  con-  Conisart. 
demned  to  death,  on  receiving  unexpectedly  the  intelligence 
of  his  pardon,  suddenly  expired.    "  A  young  Russian  noble-  Case, 
man  was  made  prisoner  by  a  tribe  of  Tartars.    He  was  the 
only  son  of  a  fond  mother,  who,  on  I'cceiving  the  intelligence 
of  his  captivity,  was  plunged  into  the  deepest  affliction. 
Having  succeeded,  after  incredible  perils  and  sufferings,  in 
making  his  escape,  he  unexpectedly  arrived  at  his  mother's 
abode,  and,  on  entering  the  room  where  she  was,  the  shock 
was  so  great  that  she  dropped  down  lifeless  !" 

Her  flaw'd  heart  (alack  too  weak 
The  conflict  to  support)  'twixt  two  extremes  of  passion, 
Joy  and  grief,  burst  smilingly."  Shakspeak. 

Anger,  likewise,  causes  a  great  increase  both  in  the  fre- 
quency and  in  the  force  of  the  pulsations  of  the  heart,  and 
sometimes  to  such  a  degree  as  to  produce  fatal  congestion. 
In  this  case  the  cardiac  congestion  will  be  first  caused  by  the 
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influence  of  the  nervous  system  j  whereas,  afterwards,  it  will 
be  more  or  less  increased  by  the  violent  muscular  movements 
which  accompany  rage,  and  by  which  both  the  courage  and 
strength  of  the  whole  frame  are  greatly  increased. 
Effect  of  the      The  cfFccts  of  the  depressing  passions  on  the  heart  present  a 

depressing  ,  .,  . 

passions  on   striking  contrast  to  those  which  are  caused  by  exhilaratmg 

Uie  heart.  "  i 

emotions.  That  vital  element  which  I  have  remarked  to  be 
so  powerful  in  giving  strength  and  vigour  to  the  circulation 
is  here  wanting,  and  there  is  a  condition  of  the  heart  quite 
of  an  opposite  character.  The  capillaries  are  emptied  of 
their  blood,  the  stream  of  blood  in  the  arteries  has  its 
momentum  diminished,  and  the  heart  itself  becomes  con- 
gested, palpitating  in  proportion  as  it  finds  difficulty  to 
propel  its  contents  through  the  arterial  and  capillary 
systems. 

Fear  has  a  powerful  influence  upon  the  heart's  action,  and, 
whilst  the  exciting  passions  increase  the  vigour  of  the  circu- 
lation, fear  diminishes  the  powers  of  the  heart ;  hence  the 
paleness  of  the  cutaneous  surface,  and  the  cold  and  shivering, 
which  accompany  terror. 

"  I  have  a  faint,  cold  fear  thrills  through  my  veins  that  almost  freezes 
up  the  heat  of  life  !"—  Siiakspear. 

So  great,  indeed,  is  the  influence  of  fear  in  diminishing  the 
action  of  the  organs  of  circulation,  that  cases  are  recorded  in 
which  considerable  hemorrhages  were  arrested  by  sudden 
fear  : — 

Kicherand.  "  Every  being  that  is  feeble  is  timorous,  an  inward  feeling 
warning  him  that  he  does  not  possess  sufficient  strength  to 
resist  it." 

Effects  of  Fear,  and  the  other  depressing  passions,  perhaps  even 
fear,  much  more  frequently  than  the  exciting  emotions,  lay  the 

(Cases.)  foundation  of  diseases  of  the  heart.  The  wife  of  a  respect- 
able farmer  suffered  some  years  from  an  affection  of  the 
heart,  which  was  caused  by  having  her  sleep  often  inter- 
rupted during  several  months  from  the  constant  dread  of 
incendiaries.  A  nurse,  whose  sleep  had  been  hourly  and 
often  very  suddenly  interrupted  during  some  months, 
suffered  from  a  severe  disorder  of  the  heart.    A  lady,  from 
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the  continued  fear  of  shipwreck,  to  which  she  was  exposed 
for  eight  days,  and  who  never  slept  during  that  period,  had 
for  a  considerable  time  afterwards  a  disordered  action  of 
the  heart. 

The  absence  of  that  moral  influence  which  sustains  the  and  of  moral 

depression. 

heart's  action  and  fortifies  the  physical  frame  to  resist 
injuries  and  disease,  renders  all  wounds  and  injuries  less 
supportable,  the  body  also  more  susceptible  of  contagious 
diseases,  and  their  effects,  when  they  do  happen,  more  severe. 

The  surgeon  has  constant  opportunities  of  observing  the 
difference  in  the  effects  of  operations  performed  on  the  timid 
and  on  those  who  have  great  courage ;  and  I  have  repeatedly 
witnessed  patients  die  from  operations  whose  death  was  en- 
tirely occasioned  by  excessive  fear.  A  youth,  before  sub-  Case, 
niitting  to  the  operation  of  lithotomy,  took  farewell  of  his 
mother,  !md  assured  her  that  he  should  not  recover.  He 
expired  a  few  days  after  the  operation,  and  I  could  discover 
no  apparent  cause  for  his  death. 

Equally  remarkable  are  the  effects  of  wounds  received  in 
the  field  of  battle.  The  hospitals  of  a  conquered  army  ge- 
nerally exhibit  a  scene  of  great  moral  depression,  and  many 
of  the  soldiers  die  from  wounds  which  did  not  appear  to  be 
of  a  dangerous  character;  whilst  in  the  hospitals  of  the  vic- 
torious the  wounded  not  only  recover  from  frightful  injuries, 
but,  even  in  the  midst  of  the  most  severe  bodily  suffering, 
they  exhibit  gaiety  and  cheerfulness,  entertaining  the  most 
perfect  confidence  in  their  recovery. 

Sudden  grief  and  long-protracted  sorrow  are,  I  am  sure.  Effects  of 
the  cause  of  disorders  in  the  heart  in  a  vast  number  of  indi- 
viduals.  The  effects  of  sudden  grief,  like  those  of  fear,  con- 
sist in  a  diminution  of  the  vigour  of  the  circulation  in  the 
arterial  and  capillary  systems,  with  a  corresponding  conges- 
tion in  the  heart,  and  sometimes  to  such  a  degree  as  to  pro- 
duce syncope ;  and  those  effects  we  may  observe  in  every 
possible  degree,  according  to  the  intensity  of  the  passion. 
The  diminution  of  all  the  vital  powers  in  a  woman  who  is 
subdued  by  grief  forms  a  striking  contrast  to  the  violent  and 
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hurried  muscular  efforts  which  a  man  makes  when  he  is 
enraged. 

fatal  effects  Whilst  the  increased  flow  of  blood  and  congestion  in  the 
head  during  rage  have  often  proved  fatal,  the  diminution  m 
the  action  of  the  heart  from  mental  affliction  may  go  so  far 
as  to  extinguish  life.  A  young  w^oman,  apparently  in  perfect 
health,  on  receiving  unexpectedly  the  account  of  her  mother's 
approaching  dissolution,  fell  on  the  ground  lifeless  !  Many 
similar  cases  are  on  record,  and  it  is  not  long  since  the  wife 
of  a  criminal  dropped  down  dead  after  bidding  her  husband 
a  last  adieu  ! 

Long-protracted  sorrow  has,  also,  a  powerful  influence  on 
the  heart,  causing,  imperceptibly,  cardiac  congestion,  and 
gradually  destroying  the  vigour  of  the  whole  frame. 

'*  Of  grief  subdued  ^ 
There  comes  a  token  like  a  scorpion's  sting ; 
Scarce  seen,  but  with,  fresh  bitterness  imbued. 
And  slight  withal  may  be  the  things  which  bring 
Back  on  the  heart  the  weight  which  it  would  fling 
Aside  for  ever."  Byron. 

An  amiable  woman  lost  suddenly  one  of  her  children,  and 
her  grief  was  so  intense  that  she  fell  into  a  profound  melan- 
choly, could  not  weep,  seldom  spoke,  and  for  several  years 
afterwards  she  suffered  from  a  disorder  of  the  heart. 

A  gallant  young  officer  fell  at  the  battle  of  Waterloo,  and 
his  father,  on  receiving  the  intelligence  of  his  son's  fate,  was 
seized  with  an  uneasy  feeling  in  the  cardiac  region,  which 
never  subsided,  and  he  died  many  years  afterwards  of  a  dis- 
ease in  the  heart. 

Effects  of  Stimulants  applied  to  particular  nerves  may  also  influence 

suiicef.  the  action  of  the  heart,  and  there  are  some  odorous  substances 
which  cause  a  diminution  of  the  heart's  action  the  moment 
they  are  brought  into  contact  with  the  Schneiderian  mem- 
brane J  and  this  effect  sometimes  takes  place  to  such  a  de- 
gree that  the  vigour  of  the  circulation  is  so  greatly  diminished 
as  to  cause  syncope. 

Some  odorous  substances  act  as  stimulants,  and  increase 
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the  action  of  the  heart,  and  hence  they  are  employed  to  re- 
store vigour  to  a  circvilation  j  and  others  increase  the  circu- 
lation, the  force  of  which  has  become  diminished.  Of  this 
we  may  daily  see  examples  in  cases  of  syncope  relieved  by 
the  vapours  of  ammonia  applied  to  the  nostrils,  and  the  ex- 
hilarating effects  of  taking  snu^,  which,  in  all  probability, 
arises  from  the  influence  which  tobacco  has  upon  the  action 
of  the  heart. 

The  cutaneous  surface  exhibits  a  great  influence  on  the  influence  of 

,  ^.  i^ii-  ■  1-1  the  cutaneous 

heart,  and  sometimes,  when  the  skm  acquires  a  moi'bid  sen-  surface  on 
sibility,  this  sympathy  is  so  remarkable  as  to  cause  a  dis- 
turbance in  the  heart's  functions. 

There  is  no  more  striking  proof  of  the  consent  between  Eflfects  of 
the  heart  and  the  skin  than  the  effect  of  titillation.  When  em- 
ployed  within  certain  limits,  and  so  as  to  occasion  laughter, 
titillation  is  accompanied  merely  by  a  temporary  increase  in 
the  action  of  the  heart,  as  I  have  formerly  stated  ;  but,  if 
carried  further,  the  laughter  then  acquires  the  character  of 
hysteria  5  and,  if  it  be  still  longer  persevered  in,  convulsions 
may  be  ultimately  produced  ;  and  instances  have  occuri'cd 
where  it  has  been  carried  so  far  as  even  to  prove  fatal. 

The  vigour  of  the  heart  is  diminished  by  long- continued  Effects  of 
pain,  and  when  that  has  been  sudden  or  very  severe,  such  as 
often  happens  from  accidents,  gunshot  wounds,  or  surgical 
operations,  the  "  shock"  is  sometimes  so  great  as  to  render 
its  impulse  scarcely  perceptible,  or  even  diminish  it  to  such  a 
degree  as  altogether  to  destroy  life. 

Many  instanes  will  be  subsequently  mentioned  of  the 
baneful  influence  which  the  passions  have  on  the  circulation, 
and  of  their  being  often  the  cause  of  permanent  and  organic 
diseases  of  the  heart ;  and  it  must  undoubtedly  h  ave  been  ^j^g  word 
this  well-known  influence  of  the  mind  upon  the  heart  which  figurat"ivefy. 
has  led  the  word  "  heart"  to  be  figuratively  used  in  common 
language  as  the  seat  of  the  moral  sentiments. 

The  effects  of  the  passions  on  the  heart  are  still  more  re-  p^j^,  ^^^^^^ 
markable  when  the  heart  is  previously  in  a  diseased  condi-  fducastd 
tion;  and  so  great  is  this  influence,  that  there  are  many 
instances  of  persons  afflicted  with  a  diseased  heart  who  have 
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Cases. 


Corvisart. 

Fatal  effects 
on  dramatic 
performers. 


Cases. 


perished  suddenly  from  some  violent  mental  emotions.  Ex- 
amples^ indeed,  are  not  very  rare  where,  on  inspecting  the 
bodies  of  those  who  have  died  from  sudden  passion,  it  has 
been  found  that  the  heart  had  been  previously  diseased.  Of 
this  fact  the  death  of  John  Hunter  is  a  striking  example. 
Having  long  suffered  from  a  disease  of  the  heart,  he  expired 
immediately  after  great  excitement  in  the  board-room  of  St. 
George's  Hospital.  A  man  perished  suddenly  in  a  violent 
dispute  with  one  of  his  comrades,  and  after  his  death  it  was 
discovered  that  he  had  a  disease  of  the  heart,  which  must 
have  been  of  very  long  duration. 

These  effects  of  violent  passion  have  been  so  studiously 
imitated  by  dramatic  performers  of  excellence,  that  they 
are  known  to  have  experienced,  when  upon  the  stage,  even 
all  the  ill  effects  which  such  emotions  produce  on  the  circu- 
lation when  naturally  called  into  action.  We  are  told  of  an 
eminent  actor  on  the  Irish  stage,  who  had  long  suffered  from 
a  disturbance  in  the  heart,  that,  in  performing,  under  more 
than  usual  excitement,  the  part  of  Justice  Woodcock,  he  had 
scarcely  finished  the  first  lines, 

"  I  courted  a  lass  tliat  was  fro  ward  and  shj," 

when  he  fell  down  in  a  state  of  insensibility,  and  almost  im- 
mediately expired  !  We  are  also  told  that,  while  the  cele- 
brated actor  Palmer  was  performing  the  part  of  the  Strange)', 
he  became  so  impassioned  that  immediately  after  reciting, 
"  There  is  another  and  a  better  world,"  he  dropped  down 
lifeless  ! 


Effects  of  Changes  in  the  Respiratory  Organs  upon  the  Heart. 

Influence  of  Formerly  it  has  been  remarked  that,  when  conducting  our 
toiVorgaus".  inquiries  on  the  diseases  of  the  heart,  we  ought  only  to 
Secpage78.  view  them  in  conjunction  with  those  of  respiration.  The 
diseases  of  both  these  vital  organs,  like  their  functions, 
are  so  intimately  blended  with  each  other,  that  whatever 
disturbs  the  functions  of  the  one,  cannot  fail  to  influence 
those  of  the  other.  So  that  in  tracing  the  causes  of  the  dis- 
eases of  the  heart,  as  well  as  those  of  the  lungs,  it  is  in  many 
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cases  no  easy  matter  to  discriminate  in  which  organ  the  dis- 
ease had  commenced ;  for  diseased  Imigs  will  disturb  the 
heart,  and  a  diseased  heart  will  disturb  the  lungs. 

A  healthy  condition  of  the  lungs  being  absolutely  neces-  JJ^^g'^*!!^' 
sary  for  the  due  performance  of  the  ^w/mo-cart/irtc  function,        ®  °^ 
any  morbid  state  of  the  respiratory  apparatus  which  inter- 
rupts the  free  circulation  of  the  blood  through  the  pulmo- 
nary capillai'ies,  or  which  prevents  the  Ivmgs  from  arterialising 
the  blood,  must  necessarily  cause  some  derangement  in  the 
action  of  the  heart ;  and  this  is  one  reason  why  diseases  of 
the  lungs  create  a  much  greater  disturbance  in  the  function 
of  the  central  organ  of  the  circulation  than  diseases  of  the 
same  kind,  and  of  equal  extent,  cause  in  other  organs  of  the 
body.    The  effect  of  a  less  quantity  of  blood  being  circulated 
through  the  lungs  when  portions  of  them  are  disorganised 
will  be  the  same  on  the  systemic  circulation  ;  and  thus  a 
diminished  quantity  of  blood  circulating  withing  the  thorax 
accounts  for  the  pathological  fact,  that  the  hearts  of  those 
who  perish  from  pulmonary  phthisis  are  usually  of  very 
small  bulk. 

When  alluding  to  the  reciprocal  influence  of  the  respira-  See  page  59. 
tory  and  circulating  organs,  I  mentioned  the  remarkable 
changes  which  modifications  in  respiration  were  capable  of 
producing  on  the  action  of  the  heart,  and  how  much  the 
function  of  circulation  depended  upon  the  integrity  of  the 
lung  ;  from  whence  it  may  be  rationally  anticipated  that 
diseases  of  the  lungs  will  in  like  manner  be  the  cause  of  dis- 
turbances in  the  heart.     Thus  it  may  be  explained  how 
relief  is  obtained  in  the  more  severe  cases  of  cough  by  the 
application  of  leeches  to  the  cardiac  region,  and  likewise  how 
the  cough  is  mitigated  by  the  use  of  nauseating  doses  of  an- 
timony.   Indeed,  it  must  happen  that  in  all  those  diseases 
where  changes  have  taken  place  in  the  structure  of  the  lungs 
the  derangement  they  produce  in  the  pulmonary  circulation 
cannot  fail  to  exert  more  or  less  influence  on  the  functions 
of  the  heart. 

There  are  also  diseases  of  the  lungs  which  produce  a  con- 
siderable influence  on  the  action  of  the  heart.    In  hooping- 
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cough,  for  example,  it  often  happens  that,  from  the  inter- 
rupted circulation  in  the  pulmonary^  capillaries,  the  heart 
also  becomes  congested. 

Violent  exertions  of  the  pulmonary  apparatus,  such  as  are 
sometimes  made  in  crying,  singing,  public  speaking,  and 
playing  on  wind  instruments,  have  all  been  known  to  cause 
diseases  of  the  heart.  The  movements  of  the  chest  in  weeping, 
hiccup,  and  vomiting,  have  likewise  a  great  influence  on  the 
heart's  functions ;  and  I  formerly  endeavoured  to  show 
that  these  were  instinctive  acts  employed  by  the  economy 
to  assist  in  restoring  the  balance  of  the  circulation  when  it 
s«e  page  74.  has  been  temporarily  disturbed  in  the  healthy  condition  of 
the  body. 

Now,  it  not  unfrequently  happens  that,  if  any  of  these  acts 
be  continued  beyond  a  certain  limit,  they  produce  pernicious 
See  p&gt  75.  effects  on  the  heart's  action.  Immoderate  fits  of  laughter,  I 
have  mentioned  frequently,  bring  on  hysteria  and  also  con- 
vulsions, which  have  in  some  instances  been  known  to  pro- 
ceed to  such  a  degree  as  even  to  prove  fatal.  Weeping  and 
crying  also  greatly  disturb  the  circulation  when  they  are 
long  continued. 

On  the  other  hand,  as  shall  be  hereafter  pointed  out,  each 
of  these  several  acts  will  be  often  found  to  accompany  dis- 
orders of  the  heart  ;  being  resorted  to  by  the  vis  medicatrix, 
in  like  manner  as  I  have  shown  that  they  are  employed  by 
the  vis  conservatrix ,  to  relieve  some  disturbances  in  the  circu- 
lation, which  are  so  frequently  taking  place  when  the  func- 
tions of  the  heart  are  disordered. 
Effects  of         The  action  of  the  heart  suffers  various  derangements  from 
r.ertain's°ub.   substanccs  which  are  imbibed  by  the  lungs  during  respira- 
Mances:       tion,  and  some  medicines,  exhibited  in  a  gaseous  form,  can 
be  inhaled  and  conveyed  to  the  blood  in  the  pulmonary 
capillaries. 

Thus,  too,  ether  and  chloroform  are  first  absorbed  by  the 
lungs  and  mixed  with  the  blood,  causing  remarkable  effects 
upon  the  cerebro-spinal  system,  more  especially  on  the  sen- 
sory column  of  the  spinal  chord. 

The  flushing  of  the  face,  the  great  mental  excitement,  or 
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even  aberrations  of  intellect,  produced  by  inhaling  the  nitrous 
oxygen  gas,  also  afford  a  remarkable  instance  of  a  disturbance 
in  the  action  of  the  heart  from  chemical  agents  brought  in 
contact  with  the  mucous  surface  of  the  bronchi  ;  and  most 
noxious  gases  pi'obably  cause  their  deleterious  effects  by  their 
influence  on  the  heart. 

Effects  of  Changes  in  the  State  of  the  Atmosphere  on  the  Heart. 

Alterations  in  the  state  of  the  atmosphere  cause  disturb- 
ances in  the  functions  of  the  heart ;  and  these  may  arise 
either  from  changes  in  the  density,  temperature,  or  chemical 
qualities  of  the  air. 

A  disturbance  in  the  heart's  action  is  manifested  when  a  from  de- 

_  scendin"" 

person  descends  far  below  the  surface  of  the  earth,  such  as  beiow  the 
into  a  deep  mine,  the  weight  of  the  atmosphere,  from  its  e"rth*;^° 
undue  pressure  on  the  bronchi  and  exterior  of  the  body,  in- 
terrupting the  functions  and  producing  congestion  of  the 
respiratory  as  well  as  of  the  circulating  organs. 

The  effects  which  are  produced  on  the  heart  and  lungs  by  from  ascend- 
ascending  high  above  the  surface  of  the  earth  had  always  hefjiif;^^*' 
been  supposed  to  be  chiefly  caused  by  the  expanded  air  con- 
taining a  less  proportion  of  the  materials  requisite  for  the 
arterialisation  of  the  blood,  until  the  matter  was  lately  put  at 
rest  by  the  testimony  of  persons  who  had  ascended  in  a 
balloon  much  higher  than  the  loftiest  European  mountain. 
In  them  the  breathing  was  in  no  manner  quickened — a  proof 
that  the  rapidity  of  the  circulation  and  respiration  on  ascend- 
ing a  mountain  depends  not  on  the  rarefaction  of  the  atmo- 
spheric air,  but  on  the  effects  of  the  excessive  muscular 
exertion  which  is  required  to  make  the  effort. 

The  action  of  the  heart  also  undergoes  considerable  modi-  fmm  chan»e» 
fications  from  changes  in  the  temperature  of  the  atmosphere  j  ture.'"''*  ''" 
and  these  changes  may  disturb  the  functions  of  the  heart 
either  by  their   influence  on   the  cutaneous  or  gastro- 
pulraonary  surface. 

The  exposure  of  the  body  to  a  warm  temperature  not  only  Effects  of 
increases  the  heart's  action  by  exciting  the  nervous  system, 
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and  the  dif- 
ferent states 
of  the  atmo- 
sphere. 


Eicherand. 

Effects  of  cold 
on  the  heart, 


TThen  applied 
to  the  cuta- 
neous sur- 
face. 


but  alsOj  by  causing  an  expansion  of  tbe  mass  of  blood,  it 
increases  the  vigour  of  the  circulation. 

Those  who  are  suffering  with  affections  of  the  heart,  it 
may  be  often  observed,  have  the  symptoms  most  severe 
in  warm  weather,  or  when  residing  iu  a  warm  climate.  I 
have  frequently  known  persons  supposed  to  have  some  pul- 
monary disease,  but  iu  whom  the  heart  was  primarily 
affected,  to  have  their  ailments  increased  by  residing  in  a 
warm  climate,  an  atmosphere  equally  beneficial  to  those  who 
are  suffering  from  diseased  lungs. 

On  the  other  hand,  those  persons  whose  circulation  is 
languid  suffer  much  in  cold  weather,  whilst  a  warm  climate 
has  the  effect  of  invigorating  the  heart. 

The  various  conditions  of  the  mind  and  the  degrees  of  in- 
tellectual energy  which  many  persons  experience  in  different 
states  of  the  atmosphere  depend  greatly,  I  am  persuaded,  if 
not  altogether,  on  the  influence  which  these  have  on  the  cir- 
culation. 

Some  of  the  effects  of  the  different  states  of  the  atmo- 
sphere upon  the  heart  appear  to  depend  greatly  on  the 
influence  of  electricity,  whilst  others  seem  to  arise  from 
causes  of  which  we  are  unable  to  give  any  satisfactory 
explanation. 

"  In  the  comparative  analysis  of  air  produced  on  the  Alps 
and  in  the  marshes  of  Lombardy  there  was  found  in  each 
the  same  quantity  of  oxygen  ;  and  yet  those  persons  who 
breathe  the  former  enjoy  robust  health,  whilst  the  inhabi- 
tants of  the  marshy  plains  are  pale,  emaciated,  and  habitually 
lead  a  languid  existence." 

A  great  distvirbance  of  the  heart  may  be  also  caused  by 
the  application  of  cold  either  to  the  cutaneous  or  to  the 
gastro- pulmonary  mxicous  surface. 

The  influence  of  exposing  the  surface  of  the  body  to  a  cold 
atmosphere,  and  of  breathing  cold  air,  on  the  action  of  the 
heart  are  well  known  j  and  the  change  which  is  thus  produced 
in  the  balance  of  the  circulation  is  proved  by  the  effect  of 
cold  when  applied  to  the  feet  in  preventing  sleep  and  in 
causing  headache,  and  also  by  the  powerful  influence  which 
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warming  the  legs  and  feet  have — the  pediluvium  and  the 
maniluvium — in  promoting  sleep  and  in  relieving  those 
headaches  which  are  accompanied  with  coldness  of  the 
limbs. 

The  pernicious  effects  of  cold,  when  applied  to  the  skin, 
on  the  organs  of  circulation  are  often  observed  to  cause 
general  fever,  and  also  local  pains  which  have  the  character 
of  muscular  rheumatism. 

Severe  effects  of  cold  on  the  cutaneous  surface  may  also  Rationale  of 
be  sometimes  observed  from  sleeping  in  a  cold  and  damp  mustmed'* 
bed,  the  cold  producing  in  such  cases  a  great  diminution  iu 
the  capillary  circidation,  and  a  corresponding  congestion  in 
the  interior  of    the   body,   especially  within   the  heart. 
Accordingly  the  good  effects  of  artificial  vomiting  in  this  by  emetics, 
state  of  the  system  are  derived  from  the  influence  which  the 
act  of  vomiting  has  in  restoring  the  disturbed  condition  of 
the  circulation.    A  gentleman  when  travelling  was  put  into  Case, 
a  bed  which  felt  so  cold  and  damp  that  he  was  induced 
to  throw  aside  the  sheets  and  lie  between  the  blankets.  On 
the  following  morning  he  experienced  a  sensation  of  cold 
throughout  his  whole  body,  and  likewise  a  severe  pain  in  the 
back  of  the  neck  and  head,  which  he  attributed  to  the 
coldness  of  the  pillow  5  and  these  symptoms  had  continued 
unabated  when  I  saw  him,  nine  days  after  the  commencement 
of  his  illness.    He  then  complained  of  great  tenderness  of 
the  scalp  and  back  of  the  neck,  and  he  had  never  felt  warm, 
notwithstanding  the  temperate  state  of  the  weather,  since 
receiving  the  chill.    The  radial  pulse  was  small  and  con- 
tracted, but  the  cardiac  pulse  was  vigorous.     The  exhibition 
of  an  emetic,  and  one  full  dose  of  calomel  a  few  hours  after- 
wards, had  the  almost  immediate  effect  of  restoring  the 
balance  of  the  circvdation,  causing  heat  and  moisture  on 
the  skin,  and  completely  alleviating  the  local  pain. 

The  condition  of  the  heart  and  capillaries  in  the  cold  stage 
of  ague  has  a  striking  analogy  to  that  which  I  have  now 
alluded  to,  and  the  operation  of  an  emetic  in  that  disease — 
a  remedy  the  efficacy  of   which    is   so  universally  ac- 
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knowledged — produces  its  beneficial  effects  on  similar  prin- 
ciples, (a) 

ttffefitof  In  like  manner  may  be  explained  how  benefit  is  derived 

is"»gill"'°*^  during  the  cold  stage  of  ague  by  venesection — a  practice  em- 
ployed by  the  late  ingenious  Dr.  Mackintosh.  The  abstrac- 
tion of  even  a  very  small  quantity  of  blood  when  the  heart  is 
congested  must  enable  that  organ  to  eject  its  contents  with 
greater  vigour,  and  consequently  to  propel  them  more  effec- 
tually into  the  capillary  system,  at  that  time  deprived  of  its 
natural  quantity  of  blood. 
»nd  in  the  The  usc  of  veuesection  in  the  early  stage  of  Asiatic  cholera 
itnt.    ^ admits  of  a  satisfactory  explanation  on  the  same  principle  ; 

and  the  cause  of  its  hurtful  effects  in  the  latter  stages  of  the 
disease  is  equally  apparent;  for  whilst,  at  its  commencement, 
there  is  great  congestion  of  the  heart  without  any  apparent 
change  in  the  constitution  of  the  blood,  that  congestion  may 
be  relieved  by  venesection  ;  but  when  the  blood  has  changed 
its  physical  qualities  and  become  viscid  from  the  loss  of  se- 
rum by  its  enormous  secretion  into  the  alimentary  canal, 
then  the  circulation  in  the  heart,  instead  of  being  facilitated 
after  venesection,  becomes  more  languid,  and  the  fatal  effects 
of  the  disease  are  accelerated. 

When  extreme  cold  produces  sleep  or  torpor,  the  heart,  as 
well  as  the  other  internal  viscera,  is  greatly  congested,  and, 
the  vigou.r  of  the  circulation  being  consequently  diminished, 
the  brain  must  necessarily  receive  a  diminished  supply  of 
blood  ;  hence  sleep,  and  even  death,  are  sometimes  caused 
by  cold. 

The  state  of  torpor  from  cold  is  the  most  perfect  sleep 
that  can  be  imagined,  all  the  functions  appearing  to  cease 
except  circulation,  respiration,  and  absorption. 
E:Tocu  of  Still  more  pernicious  effects  on  the  heart  arise  from  cold 

cold  on  the 
aliriipHtarj- 

«!■»!;   .  .  —  . 


(a)  "  It  is,  indeed,  probable  that  the  vomiting  which  takes  place 
during  the  cold  stages  of  fevers  is  one  of  the  means  employed  by 
Nature*  for  restoring  the  determination  to  the  surface  of  the  body."  — 
Cdllen,  xltii. 
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applied  to  the  mucous  membrane  of  the  digestive  canal. 

Drinking  cold  water,  when  the  body  is  overheated,  I  have 

known  to  cause  very  serious  disturbances  in  the  heart  j  and 

in  those  cases  where  death  has  followed  eating  ice,  the 

fatal  effects  may  be  satisfactorily  accounted  for  by  the  cold  faui  efftets 

producing  congestion  of  the  heart.  drinks. 

A  boy  when  overheated  from  play  drank  a  tumbler  of  ca»«s. 
cold  water,  and  in  half  an  hour  he  began  to  complain  of 
an  uneasy  feeling  in  his  chest,  an  embarrassment  in  his 
breathing,  and  a  great  increase  in  the  impulse  of  the  heart, 
which  continued  for  several  days,  until  he  was  relieved  by 
venesection.  A  young  lady  had,  after  supper,  danced  a 
quadrille,  and  had  just  partaken  of  an  ice,  when  she  was 
suddenly  taken  ill,  became  insensible,  and  she  expired  in  a 
few  minutes. 

No  less  remarkable  are  the  effects  of  cold  upon  the  func-  case, 
tions  of  the  heart  when  suddenly  applied  to  the  mucous 
membrane  of  the  intestinal  canal,  and  in  one  well-known 
instance  a  nobleman  died  suddenly  after  having  used  an 
enema  of  iced  water. 

Very  hot  substances  taken  into  the   stomach   have  a  T^nrcetsof 

.  hot  drinks. 

powerful  mfluence  on  the  action  of  the  heart ;  and  hence 
the  common  practice  of  taking  warm  drinks  in  order  to  act 
upon  the  circulation,  particularly  upon  the  functions  of  the 
cutaneous  capillaries. 

When  food  is  taken  of  a  very  high  temperature,  which 
sometimes  happens  from  inadvertence,  severe  effects  on  the 
condition  of  the  heart  ensue.  A  youth  swallowed  greedily  a 
small  portion  of  hot  potato,  and  he  immediately  fell  down 
senseless,  and  in  this  state  he  remained  about  ten  minutes. 
On  recovering  from  the  syncope,  he  felt  great  pain  in  the 
cardiac  region,  which  was  succeeded  by  palpitation  and 
epistaxis,  difficulty  of  breathing,  and  cold  extremities ;  and 
in  this  state  he  continued  nine  years,  at  which  period  I  first 
saw  him,  when  he  was  suffering  from  great  disturbance  in 
the  circulation. 

A  footman,  when  carrying  a  dish  of  boiled  turnips,  which 
were  extremely  hot,  was  tempted  to  eat  one,  which  he  swal- 
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lowed  very  hurriedly  to  avoid  detection,  and  lie  expired  in  a 
few  hours. 

Effects  of  Changes  in  the  Digestive  Organs  uj)on  the  Heart. 

Influence  of  Derangement  in  the  functions  of  the  digestive  apparatus 
organr*'^^^  is  another,  and  also  a  very  frequent,  cause  of  disturbance  in 
the  action  of  the  heart. 

Food  of  an  improper  quality,  or  food  not  properly  di- 
(Cftse.)  gested,  deranges  the  action  of  the  heart.  A  gentleman,  when 
travelling  in  a  coach,  ate  a  small  quantity  of  baked  meat, 
which  was  followed  by  all  the  usual  symptoms  of  indigestion, 
besides  which  a  great  irregularity  in  the  action  of  the  heart 
and  an  intermitting  pulse  continued  several  days. 

When  there  is  a  febrile  state  of  the  system,  or  when  the 
body  is  much  debilitated,  the  presence  of  even  a  very  small 
portion  of  animal  food  in  the  stomach  will  sometimes  cause 
great  disturbance  in  the  action  of  the  heart ;  and  in  those 
cases  of  fever  where  there  has  been  a  "relapse"  of  the  febrile 
symptoms,  these  seem  to  be  usually  produced  by  a  disturb- 
ance in  the  circulation  caused  by  improper  food. 

The  retention  of  an  unusual  quantity  of  excrementitious 
matter  in  the  large  intestines  sometimes  creates  a  great  dis- 
turbance in  the  heart's  action,  and  in  other  cases  this  sym- 
pathy between  the  heart  and  stomach  is  exemplified  by  the 
effect  of  a  purge,  which  diminishes  the  vigour  of  the  heart 
and  creates  as  much  depression  as  would  be  in  some  persons 
produced  by  a  copious  bloodletting. 

Worms  in  the  intestines  have  often  been  known  to  cause 
palpitation. 

Many  of  those  vegetable  and  mineral  substances  which 
act  upon  the  circulation,  and  are  first  received  into  the 
alimentary  canal,  produce  their  influence  on  the  heart  either 
after  they  have  been  absorbed  and  mixed  with  the  blood,  or 
through  the  medium  of  the  nervous  system  ■  and  their 
effects  may  either  be  injurious,  or  they  may  be  employed  as 
remedial  means  for  diseases  of  the  heart. 

When  endeavouring  to  trace  the  causes  and  discover  the 


1 
I 


DISEASES  OF  THE   HEART  IN   GENERAL.  137 

precise  nature  of  diseases  in  the  chest,  it  is  in  all  cases  j 
essential  to  examine  the  condition  of  the  digestive  organs  j 
for  it  often  happens  that  their  derangement  is  accompanied 
with  so  great  disturbances  in  the  circulation  as  to  have  led 
them  to  be  mistaken  for  a  serious  disease  of  the  heart.  A 
lady,  who  died  of  a  cancerous  pylorus,  sufiFered  so  much  from 
a  deranged  circulation,  that,  after  several  careful  stethoscopic 
examinations,  several  physicians  pronounced  that  the  symp- 
toms were  caused  by  an  organic  affection  of  the  heart. 

The  influence  of  some  vegetable  as  well  as  some  mineral  xheeffectsof 
substances,  when  received  into  the  stomach,  on  the  action  of  and  minerals 
the  heart,  is  very  remai-kable,  and  is  of  great  importance  to  °"     "'^'^  ' 
be  kept  in  mind  when  treating  the  diseases  of  this  organ, 
irregularities  in  the  action  of  the  heart  which  have  been 
taken  for  serious  diseases  being  sometimes  traced  to  the 
accidental  employment  of  such  substances  for  the  treatment 
of  other  complaints. 

One  common  cause  of  a  disturbance  in  the  action  of  the  Vegetable  i 

substances,  i 

heart  is  the  use  of  tea,  particularly  green  tea,  which  in  many 
persons  has  a  powerful  influence  on  the  circulation.  Coffee 
also  produces  great  nervous  excitement  from  its  effect  on  the 
action  of  the  heart,  and  I  have  observed  some  persons,  whose  ' 
hearts  were  diseased,  suffer  much  from  the  use  either  of  tea 
or  of  coiFee.  A  gentleman  of  a  plethoric  habit  could  at  any  I 
time  so  disturb  the  action  of  his  heart  as  to  cause  hemor- 
rhage from  his  nose  by  drinking  a  cup  of  coffee. 

Opium  also,  when  administered  in  improper  doses,  fre- 
quently disturbs  the  heart's  action,  and,  by  producing  rest- 
lessness, prevents  its  anodyne  effect  on  the  nervous  system. 

Digitalis,  too,  the  opium  of  the  heart,  has  been  much 
employed  to  subdue  the  action  of  the  heart  in  those  diseases 
wherein  that  organ  has  been  preternaturally  excited  ;  and 
belladonna  acts  in  like  manner  very  powerfully  on  the  heart.  j 

The  effects  of  hellebore  in  disturbing  the  action  of  the  heart 
are  so  remarkable,  that  soldiers  and  seamen,  wishing  to  be 
discharged  from  the  service,  have  been  frequently  known  to 
employ  it  in  order  to  counterfeit  a  disease  of  that  organ. 
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There  are,  as  I  shall  have  occasion  afterwards  fully  to  ex- 
plain, other  substances  which,  when  taken  into  the  stomach, 
mitigate  or  subdue  the  heart's  action  ;  and  these  form  an  im- 
portant class  of  remedies  for  the  treatment  of  its  diseases. 
Mineral  sub-      Of  the  mineral  substances,  the  preparations  of  lead,  of  an- 
titnony,  of  zinc,  of  copper,  and  of  iron  have  the  most  powerful 
influence  on  the  actions  of  the  heart.    The  acetate  of  lead 
has  been  much  used  to  check  hemorrhage ;  and  the  prepara- 
tions of  antimony  so  powerfully  subdue  excited  action  of  the 
heart,  that  they  are  often  employed  instead  of  bloodletting 
for  relieving  inflammatory  diseases. 
Effects  of         The  use  of  mei'cury  is  another  cause  of  disorder  of  the 
theheart°"    heart,  that  mineral  in  some  instances  acting  as  a  poison  and 
"producing  depression  of  strength,  a  sense  of  anxiety  about 
Observations  the  prccordia,  frequent  sighing,  trembling,  a  sense  of  cold- 
v°nerea,  by   ncss,  sometimcs  vomiting,"  and,  added  to  these  symptoms,  a 
son"  frequent  and  quick  pulse. 

Derangement  of  the  biliary  secretions  is  no  less  frequently 
the  cause  of  disturbances  in  the  action  of  the  heart ;  and  the 
irregularity  in  the  heart's  action  which  so  commonly  precedes 
a  paroxysm  of  gout,  and  which  is  accompanied  with  great 
derangement  in  the  digestive  organs,  is  in  all  probability 
entirely  owing  to  this  circumstance. 

The  influence  of  the  stomach  on  the  heart  during  the 
digestive  process  is  very  considerable,  and  any  repletion  is 
apt  greatly  to  aggravate  all  the  symptoms  of  a  disordered 
heart.  After  a  meal,  and  the  stomach  is  distended,  there  is 
often  a  very  considerable  derangement  in  the  circulation,  the 
face  becoming  flushed  with  heat,  and  the  extremities  be- 
coming pale  and  cold  from  the  unequal  distribution  of  the 
blood. 

The  relative  position  of  the  two  organs  will  explain  how 
in  the  horizontal  position,  especially  when  lying  on  the  back, 
the  replete  stomach  will  by  its  pressure  interrupt  the  heart's 
movements. 

Flatulency  is  a  condition  of  the  digestive  organs  which, 
above  all  others,  causes  a  disturbance  in  the  circulation,  and 
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which,  perhaps,  more  frequently  produces  a  disturbed  sleep 
than  even  repletion,  or  the  presence  of  undigested  food  in 
the  stomach. 

Nausea  and  vomiting  have  a  very  powerful  effect  upon  the 
heart's  action  ;  these  being  resorted  to  by  the  vis  medicatrix, 
and  being  likewise  employed  as  therapeutic  agents,  to  relieve 
disturbances  in  the  circulation  j  whilst  they  also  sometimes 
materially  derange  a  heart  that  is  already  diseased. 

The   injurious   effects  of  nausea  and  vomiting  we  see 
frequently  in  persons  who  suffer  from  sea-sickness. 

Dr.  M.  had  been,  for  many  years,  subject  to  increased  Cases, 
action  of  the  heart  ;  and  after  being  violently  sick  at  sea,  in 
coming  from  Leith,  he  felt  the  motion  of  the  ship  continue 
about  ten  days  ;  and  during  the  same  period  he  complained 
of  singing  in  the  ears  when  he  sat  down  after  walking  and 
when  he  rose  out  of  bed. 

A  gentleman  applied  to  me  after  having  suffered  four 
weeks  with  an  increasing  giddiness  and  feeling  as  if  on  board 
a  ship,  and  which  came  on  after  having  been  very  sick 
at  sea. 

A  young  lady,  who  had  long  suffered  from  a  diseased  heart, 
died  suddenly,  during  a  voyage  in  a  steam-vessel. 


Effects  of  Changes  in  the  Vascular  System  upon  the  Heart. 

Changes  in  the  functions  of  the  arteries,  it  might  be  anti-  The  arterial 
cipated  from  their  dependence  on  the  heart's  action,  must 
also  have  a  reciprocal  influence  on  those  of  the  central  organ 
of  the  circulation  ;  and  accordingly  we  find  that  diseases 
of  the  arterial  trunks,  or  when  one  is  artificially  obliterated, 
cause  more  or  less  disturbance  in  the  action  of  the  heart.  In 
cases  of  aneurismal  arteries,  the  heart's  movements  are  often 
greatly  deranged,  particularly  towards  the  latter  stages  of 
the  disease. 

The  consent  between  the  capillaries  and  the  heart,  especially  Influence  of 
those  of  the  cutaneous  and  gastro-pulmonary  mucous  sur-  gystem,'"*'^^ 
face,  renders  the  heart  greatly  affected  in  disorders  of  those 
systems  of  vessels  j  and  such  disturbances  of  the  heart  are 
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and  venous 
system. 


exemplified  in  all  those  inflammatory  affections  wherein  the 
action  of  the  capillaries  is  deranged,  and  which  are  marked 
by  a  chill  or  rigour,  by  paleness  of  the  integuments,  by  heat, 
flushing,  and  profuse  perspirations. 

A  diminution  in  the  quantity  of  blood  in  the  capillary 
[Seep.  134.]    system  produced  from  cold,  I  have  already  noticed^  causes  a 
corresponding  congestion  in  the  heart. 

Many  diseases  of  the  veins  have  also  more  or  less  influence 
on  the  circulation,  especially  on  that  of  the  right  heart. 

It  is  a  curious  pathological  fact,  that  inflammation  of  a 
veiti,  caused  by  a  wound,  generally  extends  along  the  internal 
coat  of  the  vessel  towards  the  heart ;  but  in  venesection  in 
horses,  where  the  opening  is  usually  made  into  the  external 
jugular  vein,  if  phlebitis  supervenes,  which  is  not  a  very 
unusual  occurrence,  the  inflammation  of  the  internal  tunic  of 
the  vein  does  not  extend  along  its  ramifications  towards  the 
heart,  but  along  the  trunk  of  the  vein  to  the  head. 


Effects  of  Changes  in  the  Genito-Urinary  System   upon  the 

Heart. 


Influence  of 
the  uterine 
system  on 
the  heart. 


Another,  and  by  no  means  an  unusual,  cause  of  a  disorder 
of  the  heart  is  a  morbid  condition  of  the  uterus,  the  heart 
sympathizing  in  a  remarkable  degree  with  the  uterine 
system. 

In  health,  the  uterine  functions  being  so  intimately  con- 
nected with  the  organs  of  circulation,  we  naturally  expect 
to  find  that  disorders  of  the  uterus  will  have  a  powerful 
influence  on  the  action  of  the  heart ;  and  hence  in  painful 
menstruation,  at  the  period  of  the  cessation  of  the  menstrual 
flux,  and  especially  during  gestation,  the  functions  of  the 
heart  are  often  greatly  disturbed. 

We  likewise  find  that  many  affections  of  the  uterus  are 
relieved  by  those  medicines,  such  as  the  preparations  of 
iron,  zinc,  and  copper,  all  of  which  act  directly  on  the  organs 
of  circulation.  The  sickness  and  vomiting  which  so  fre- 
Beep.TO.]  quently  accompany  pregnancy,  I  have  already  mentioned, 
seem  to  depend  on  a  disturbance  of  the  heart;   and  we  can 
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thus  explain  how  relief  is  derived  from  the  abstraction  of  a 
small  quantity  of  blood  when  employed  under  such  circum- 
stances, (a) 

The  urinary  organs  are  often  sympathetically  affected  in 
disturbances  of  the  circulation.  Nothing  has  been  con- 
sidered more  characteristic  of  the  nervous  temperament  than 
a  copious  secretion  of  pale  urine  ;  and  it  is  a  striking  fea« 
ture  in  hysteria,  in  which  ailment  the  organs  of  circulation 
are  more  especially  affected. 

When,  besides  the  disorder  of  the  heart,  there  is  derange- 
ment in  the  digestive  organs,  particularly  the  liver,  the  urine 
is  in  small  quantity,  and  becomes  high-coloured,  depositing 
a  more  or  less  copious  sediment ;  and  the  absence  of  such  a 
change  in  the  urine  affords  a  proof  of  the  disordered  circu- 
lation not  being  caused  by  any  disturbance  of  the  digestive 
apparatus. 

Effects  of  Hereditary  Diseases  upon  the  Heart. 

Besides  those  disorders  which  are  caused  by  changes  in  Hereditary 
the  qualities  of  the  blood,  there  is  an  hereditary  predispo- 
sition in  the  heart,  as  in  all  other  organs,  to  particular  dis- 
eases.   That  there  are  diseases  of  the  heart  of  an  hereditary 
character  we  have  many  instances  recorded  by  the  earlier 
writers,  and  abundant  examples  have  fallen  within  my  own 
observation.   It  may,  indeed,  be  offered  as  a  general  remark, 
that  in  no  race  of  mankind,  in  no  family,  is  there  not  some 
imperfection  in  their  organisation,  as  well  as  a  predisposition 
to  some  particular  ailments,  or  to  diseases  of  some  particular 
organs.   Many  branches  of  some  families  we  may  frequently 
observe  affected  with  diseases  of  the  brain,  such  as  apoplexy 


(a)  "  Les  parties  de  la  generation  dans  I'un  et  I'autre  sexe  ont  une 
action  bien  marquee  sur  le  cceur.  Corabien  de  fois  I'usage  trop  fre- 
quent des  plaisirs  de  I'un  sur  I'autre  n'a-t-il  pas  occasione  ou  des  syn- 
copes ou  des  palpitations.  N'est-il  pas  aussi  affecte  dans  lesfemmes  qui 
eprouvent  des  affections  hysteriques  par  maladie  de  I'uterus  ou  des 
autres  parties  de  la  generation  ?"— Portal.,  t.  iii.,  p.  73. 
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or  hydrocephalus  ;  other  families  with  diseases  of  the  lungs, 
as  pulmonary  phthisis ;  and  others  are  particularly  subject 
to  diseases  of  ttie  liver. 

"  The  colour  of  the  skin  and  hair,"  observes  Corvissart, 
"  the  features,  the  expressions  of  the  countenance,  the  voice, 
the  general  proportions  pf  the  body  and  stature,  the  peculia- 
rities of  form,  the  gesture,  habits,  disposition,  and  taste,  pe- 
culiarities in  the  sight  and  hearing,  the  temperament — in 
short,  all  the  physical  and  moral  qualities  descend  more  or 
less  from  parents  to  their  children." 

These  remarks  strictly  apply  to  the  heart,  that  organ  being 
often  met  with  diseased  in  numerous  branches  of  the  same 
race.  There  can  be  no  more  striking  proof  of  the  hereditary 
nature  of  some  maladies  of  the  heart  than  the  well-known 
fact  that,  in  our  royal  family,  George  II.,  George  IV.,  Wil- 
liam IV.,  and  the  Duke  of  York  all  died  of  diseases  of  this 
organ. 


Ciieases  of  Diseases  of  the  heart  may  be  considered  almost  exclusively 
confined  tj  incidental  to  mankind.  In  domestic  animals,  such  as  the 
horse,  which  is  much  exposed  to  inordinate  muscular  exer- 
tions, the  heart  is  frequently  found  in  a  diseased  condition  ; 
but  in  wild  animals  diseases  of  the  vascular  system  have 
seldom  or  never  been  observed. 


143 


CHAPTER  VII. 


SYMPTOMS  OF  THE  DISEASES  OF  THE  HEART  IN  GENERAL. 

The  physiological  and  the  anatomical  symptoms  ;  the  important  addition  of 
the  xihysiological  syynptoms  to  semiology  ;  the  physiological  symptoms  dis- 
regarded by  Laennec  ;  im/avourable  influence  of  this  opinion ;  table  of  the 
physiological  symptoms. 

The  symptoms  which  accompany  diseases  of  the  heart  arise 
not  only  from  changes  recognisable  in  the  heart  itself,  but,  like- 
wise, as  I  will  endeavour  to  show,  from  disturbances  in  the  func  - 
tions  of  those  organs  and  systems  of  organs  with  which  the 
heart  is  associated,  and  with  which  it  co-operates  in  executing 
the  great  functions  of  life  ;  for  whenever,  from  any  cause,  the 
action  of  the  heart  is  changed,  and  the  blood  is  no  longer  duly 
distributed  throughout  the  body,  the  disturbances  which  an 
irregular  or  altered  circulation  produces  in  the  various  organs 
become,  all  of  them,  symptoms  of  the  heart's  diseases. 
Nothing  is,  indeed,  more  remarkable,  when  we  contemplate 
the  pathological  condition  of  the  human  frame,  than  to 
observe  these  assemblages  of  symptoms  in  its  numerous 
maladies  which  are  caused  by  differences  in  the  supply  of 
blood  to  particular  organs. 

The  symptoms  of  disorders  of  the  heart,  like  those  of  xhetwo 
other  organs,  may  be,  with  propriety,  divided  into  two  sepa-  gympToms, 
rate  classes,  the  general  or  physiological,  and  the  local  or  gicai  and°'°" 
anatomical;  the  first  class  of  symptoms  consisting  of  those 
which  are  caused  by  disturbances  in  the  different  systems  of  the 
economy,  in  the  cerebro-spinal,  in  the  respiratory,  digestive, 
genito-urinary,  vascular,  and  muscular  systems  j  whilst  the 
second  class  of  symptoms  comprehend  those  changes  which 
take  place  in  the  impulse,  sounds,  sensibility  to  the  touch, 
form,  and  position  of  the  heart. 
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The  physio- 
logicalsymr- 
toms  con- 
lidered. 


Their  addi- 
tion to  Bymp- 
tomatology. 


The  senses 
prone  to 
error. 


The  phy. 

siological 
symptoms 
neglected.by 
Laenncc. 


Let  US  commence  our  inquiries  on  this  subject  by  con- 
sidering the  physiological  symptoms  ;  and  I  am  induced  to 
adopt  this  arrangement  for  several  reasons,  more  especially 
because  the  functional  diseases  of  the  heart  form  the  most 
important  part  of  this  work,  and  these  disorders,  as  I  will 
point  out,  are  chiefly  characterised  by  this  class  of  symp- 
toms ;  whereas  the  local  or  anatomical  symptoms  are  more 
characteristic  of  changes  in  the  structure  of  the  heart,  or  of 
its  organic  diseases. 

To  me,  indeed,  it  appears  that  the  symptoms  which  may 
be  derived  from  a  knowledge  of  the  influence  of  disturbances 
of  the  heart  on  the  different  systems  of  the  economy  are  far 
more  essential  for  establishing  a  correct  diagnosis  of  these 
diseases  than  the  anatomical  symptoms,  of  which  I  shall 
speak  hereafter.  At  all  events,  the  physiological  symptoms 
must  be  admitted  to  form  an  important  addition  to  semio- 
logy, and  it  must  also  be  granted  that  all  those  symptoms 
the  presence  of  which  is  made  known  to  us  by  the  patient 
himself  deserve  to  be  far  more  relied  upon  for  their  accuracy 
than  those  which  are  recognisable  only  by  the  senses  of  an 
observer.  The  senses,  indeed,  are  very  prone  to  error,  of 
which  we  daily  meet  with  abundant  proofs  in  the  discrepancy 
of  the  opinions  formed  by  different  eminent  men,  even  in 
cases  of  external  diseases,  where  every  opportiinity  is  afforded 
of  rigidly  examining  them  by  the  senses  of  .both  sight  and 
touch. 

What  I  have  now  said  is,  undoubtedl)'',  taking  a  very  dif- 
ferent view  of  the  importance  of  the  physiological  symptoms 
from  that  which  has  hitherto  been  generally  entertained, 
especially  by  Laennec,  whose  researches  on  the  diseases  of 
the  heart  have  been  so  highly  appreciated,  but  who  appears 
to  me  to  have  erred,  when,  attenfpting  to  give  an  undue  im- 
portance to  the  physical  signs  of  diseases  of  the  heart,  he 
altogether  disregarded  and  endeavoured  to  undervalue  the. 
importance  and  utility  of  the  physiological  symptoms. 

"The  true  signs  of  organic  affections  of  the  heart  are 
derived  from  percussion,  but  above  all  by  auscultation ; 
and  besides  these  signs,  which  are  purely  physical,  some 
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physiological  symptoms,  caused  by  disturbed  functions,  and,  taken 
by  themselves,  extremely  vague,  can  sometimes  acquire  a  degree 
of  certainty  which  they  had  not  before  possessed."  Laenec, 

The  influence  of  this  opinion  of  Laenec  is  the  more  to  be  382. 
regretted,  as  it  has  had  the  effect,  not  only  of  impressing 
upon  the  minds  of  other  inquirers  that  the  physiological 
symptoms  are  of  little  value,  but  his  views  seem  to  have 
created  an  insurmountable  barrier  to  all  future  investiga- 
tions upon  this  subject.    Nay,  further,  from  such  an  unfa- 
vourable impression  having  been  created  by  so  great  an 
authority,  his  followers  have  paid  their  almost  undivided 
attention  to  the  physical  signs  of  the  diseases  of  the  heart  -, 
so  that  the  evils  which  have  arisen  from  this  neglect  of  the 
physiological  symptoms  have  been  very  injurious  ;  and  all 
who  have  been  engaged  in  the  practical  duties  of  their 
profession  must  have  become  acquainted  with  numerous 
instances  of  the  most  serious  errors  and  of  the  most  dis- 
crepant opinions  given  by  those  who  have  confided  on  aus- 
cultation in  forming  a  diagnosis  of  the  diseases  of  the  heart. 
The  physical  signs  in  revealing  organic  diseases  of  this 
organ  are,  undoubtedly,  of  value  ;  but,  when  we  endeavour 
to  discriminate  its  various  functional  disorders,  auscultation 
is,  comparatively,  of  little  import ;  whilst  we  shall  find  that 
the  physiological  symptoms  afford  far  more  certain  guides, 
and  enable  us  to  follow,  in  such  cases,  a  decisive  system  of 
treatment. 


t 


146 


I 


CHAPTER  VIII. 


SYMPTOMS  OF  DISEASES    OF    THE    HEART    DERIVED  FROM 
THE   CEREBRO-SPINAL  SYSTEM. 

The  symptoms  in  diseases  of  the  heart  derived  from  the  cerebrospinal 
system ;  erroneous  opinions  of  nervous  diseases ;  table  of  the  symptoms ; 
symptoms  arising  from  changes  in  the  proportions  of  the  arterial  and 
vetious  bloods,  and  from  morbid  changes  in  different  portioi  t  of  the 
brain;  those  derived  from  changes  in  the  spinal  chord;  Sir  Charles 
Bell's  discoveries  illustrated;  symptoms  derived  from  the  ganglionic 
system ;  the  particular  symptoms  considered. 


Symptoms 
derived  from 
the  cerebro- 
spinal sys- 
tem. 


Erroneous 
opinions  of 
nervous  dis- 
eases. 


Whenever  the  action  of  the  heart  is  disturbed,  no  system 
of  organs  is  more  quickly  influenced  by  even  the  slightest 
change  in  the  circulation  than  the  brain  and  spinal  chord,  and 
the  affections  of  the  cerebro-spinal  system,  I  will  endeavour 
to  show,  afford  a  most  important  class  of  symptoms  in  the 
diseases  of  the  heart. 

Having  shown  that  the  brain  and  spinal  chord  have  not 
only  a  larger  quantity  of  blood,  more  security  against  the 
supply  being  interrupted,  more  means  bestowed  in  order  to 
prevent  irregularities  in  their  circulation,  than  any  other 
organs,  we  are  prepared  to  find  that  certain  symptoms  must 
arise  in  that  system  when  the  action  of  the  heart  is  dis- 
turbed.    These  symptoms  merit  the  more  consideration 
here,  not  only  as  they  have  not  been  deemed  of  sufficient 
importance  by  those  distinguished  authors  who  have  pro- 
fessed to  treat  of  the  diseases  of  the  heart,  but  as  most  of 
them  have  been  arranged  by  nosologists  as  primary  affections 
of  the  nervous  system ;  whereas  I  shall  endeavour  to  point 
out  that  many  of  the  diseases  to  which  the  name  nervous  is 
usually  applied  are,  in  fact,  merely  symptoms  of  a  disor- 
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dered  circulation.  This  subject,  indeed,  opens  an  extensive 
field  of  pathological  research  ;  and  if  the  physiological  views 
which  I  have  endeavoured  to  establish  in  the  preceding  part 
of  this  work  be  correct,  and  if  the  pathological  doctrines  I 
am  now  about  to  point  out  can  be  clearly  established,  they 
will  not  only  show  the  propriety  of  adopting  essential 
nosological  changes  and  refute  some  opinions  which  have 
long  been  very  generally  entertained,  but  they  will  also 
assist  in  explaining  the  modus  operandi  of  some  of  those 
remedies  which  experience  has  found  to  afford  relief  in  affec- 
tions of  the  nervous  system. 

Whilst  makine:  these  remarks,  I  ought  not  to  omit  al-  Parry's  Eie- 

,    J.        .  .     ,  ,  ,     ,  ,  ,         ^  ""^nts  of  Pa- 

ludmg  in  a  particular  manner  to  the  valuable  works  of  thoiogy. 
Parry ;  and,  though  he  did  not  consider  that  there  were 
various  morbid  states  of  the  cerebro- spinal  system  which 
arose  from  primary  disorders  of  the  heart  itself,  nor  treated 
them  as  symptomatic  afifections  of  the  central  organ  of  the 
circulation,  yet  he  pointed  out  that  these  nervous  affections 
depended  upon  "  an  increased  momentum  of  blood  to  the 
brain,"  and  that  "  a  large  proportion  of  nervous  affections 
originate  in  a  disordered  state  of  circulation  with  regard  to 
the  brain." 

Physiologists,  I  have  already  had  occasion  to  remark,  do 
not  seem  to  have  fully  appreciated  nor  to  have  duly  consi- 
dered the  powerful  influence  of  the  blood,  and  the  effects  influence  of 

-I'll  •  .     •       T       •!      •        1  1       the  blood  on 

which  the  various  changes  in  its  distribution  have  upon  the  the  nervous 

cerebro-spinal  system  ;  for,  as  I  have  observed,  whatever  be 

the  consent  between  the  brain  and  the  heart  through  the 

medium  of  nervous  filaments,  in  a  still  greater  degree  does 

that  relation  depend  upon  the  blood.  See  page  88. 

We  also  have  seen  that  the  various  organs  have  each  not 
only  different  quantities  of  blood  allotted  to  them,  but  that 
their  circulation  is  variously  modified  under  different  cir- 
cumstances, and  that  they  all  perform  their  functions  more 
or  less  perfectly  according  as  they  receive  their  proper  supply 
of  the  vital  element. 

This  influence  of  the  blood  appears  no  less  remarkable  Diseases 

c.iused  by 

when  we  contemplate  the  diseases  of  the  different  systems  changes  in  its 

distribution. 
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of  the  economy,  a  vast  number  of  their  morbid  phenomena 
being  distinctly  caused  by  changes  in  the  distribution  as  well 
as  in  the  qualities  of  the  blood. 

That  the  circulation  in  the  cerebrospinal  system  should  be 
of  equal  importance  for  the  due  performance  of  its  functions, 
and  that  inequalities  in  the  supply  of  its  blood  should  be  a 
cause  of  diseases  in  that  system,  in  like  manner  as  similar 
changes  in  the  circulation  produce  them  in  the  other  sys- 
tems, we  are  entitled  to  conclude,  especially  from  the  more 
than  ordinary  means  that  we  have  seen  are  employed  by  the 
economy  to  prevent  the  requisite  supply  of  the  vital  element 
to  the  nervous  system  being  intercepted  by  any  of  those  ac- 
cidental causes  which  more  or  less  alter  the  circulation  in 
other  parts  of  the  economy. 

The  protection  which  the  vertebral  arteries  receive  from 
passing  to  the  brain  through  bony  canals,  the  spinal  arteries 
being  derived  from  the  vertebrals,  the  remarkable  peculiar- 
ities in  the  arrangement  and  distribution  of  the  venous  sys- 
tem, and  the  large  proportion  of  blood  with  which  the  brain 
and  spinal  chord  are  supplied,  surely  ought,  when  viewed 
collectively,  to  point  out  the  greater  necessity  for  that  sys- 
tem having  a  regular  supply  of  blood  ;  and,  therefore,  it  may 
be  inferred  that,  in  proportion  as  the  regularity  in  the  supply 
of  blood  is  of  importance  for  the  execution  of  the  healthy 
functions  of  the  nervous  system,  so  any  derangement  in  its 
circulation  will  be  proportionably  more  injurious  than  irregu- 
larities in  the  circulation  of  those  organs  to  which  so  uniform 
a  supply  of  blood  is  not  required. 

Such,  then,  being  the  influence  of  the  blood  upon  the 
nervous  system,  it  is  not  surprising  that  changes  in  the 
circulation  should  cause  a  proportionate  number  of  changes 
in  the  functions  of  that  system  j  and  it  is  only  remarkable 
that  those  who  have  endeavoured  to  investigate  the  diseases 
of  the  brain  and  spinal  chord  should  not  have  taken  into 
consideration  the  powerful  influence  of  the  blood,  and  have 
traced  some  of  the  maladies  of  the  nervous  system  to 
changes  in  the  heart. 

That  the  nervous  system  is  subject  to  various  disorders 
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from  changes  in  the  quantity  of  its  blood  is  a  pathological 
fact  which  has  long  been  viniversally  admitted.  But,  whilst 
the  most  incontrovertible  evidence  has  been  established 
that  there  are  changes  in  the  circulation  within  the  head 
caused  by  disorders  of  the  heart,  it  is  remarkable  that,  until 
the  observations  of  Portal,  Parry,  Corvisart,  Laenec,  and 
others,  none  of  these  disturbances  of  the  cerebral  circu- 
lation had  ever  been  attributed  to  a  primary  change  in  the 
action  of  the  heart,  but  to  diseases  in  the  bloodvessels  of 
the  brain  itself  3  whereas,  it  would  have  seemed  very 
natural  for  pathological  inquirers  to  have  considered  how 
far  such  disturbances  in  the  cerebral  circulation  might 
depend  upon  changes  in  the  functions  of  the  central  organ 
of  the  circulation  itself.  So  improbable  has  it  appeared  to 
some  that  the  brain  should  in  any  way  be  more  influenced 
than  other  organs  by  changes  in  the  functions  of  the  heart, 
that  even  one  of  the  latest  and  most  able  writers  on  the  Abercrombie 
subject  has  observed  that  "  the  blood  being  impelled  in  every 
direction  by  an  impulse  primarily  derived  from  the  heart,  it 
is  not  easy  to  conceive  how,  in  the  natural  state  of  the  parts, 
it  should  be  propelled  to  the  head  with  greater  force  or  in 
greater  relative  quantity  than  to  any  other  part  of  the 
body."  This  error  is  to  be  altogether  attributed  to  no  cog- 
nizance having  been  ever  taken  of  that  peculiar  arrangement 
of  the  cerebral  arteries  which  I  have  at  length  explained.  Seep. 35. 
and  by  which  it  appears  that  very  unusual  means  are 
employed  in  order  at  all  times  to  provide  the  cerebrospinal 
system  with  the  proper  quantity  of  arterial  blood ;  whilst 
the  remarkable  peculiarities  in  the  structure  and  arrange- 
ment of  the  veins  is  calculated  to  guard  against  cerebral 
congestion. 

Except  in  those  cases  where  there  is  a  local  disorgan- 
ization within  the  head,  it  is  not  easy  to  conceive  how  any 
change  in  the  cerebral  circulation  could  take  place  unless 
caused  by  a  disturbed  heart ;  and  I  cannot  hesitate  in 
believing  that  in  those  cases  of  apoplexy,  convulsions,  hysteria, 
and  such  like  diseases,  when  they  have  arisen  from  moral 
causes,  and  of  which  the  records  of  medical  science  afford 
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SO  many  instances,  they  have,  all  of  them,  been  produced  by 
a  disordered  heart. 
Other  causis      From  what  has  been  now  said,  it  must  not,  however,  be 

ofnerTous  .  j      >       j  aI,  * 

disorders;  supposed  tllat  any  attempt  is  here  made  to  deny  tnat 
various  affections  to  which  the  term  "nervous"  has  been 
applied  by  medical  writers  may  not  originate  in  other  causes 
besides  a  disordered  heart.  On  the  contrary,  in  many 
instances  the  nervous  symptoms  can  be  distinctly  traced  to 
a  morbid  change  in  some  portion  of  the  cerebro-spinal 
system,  or  in  some  of  those  structures  by  which  that  system 
is  enveloped  ;  and  likewise,  in  many  instances,  the  nervous 
affection  may  be  sympathetic  of  a  derangement  of  the 
digestive  or  genito-urinary  apparatus. 

their  diag-        In  pursuing  our  investigations  on  this  branch  of  semi- 

uosUimpoit-  .  .1, 

ant.  ology  it  IS,  therefore,  essential  to  keep  in  view  those  dif- 

ferent causes  which  may  influence  the  functions  of  the 
nervous  system ;  and,  in  every  particular  example  of 
nervous  disease,  endeavour,  by  a  rigorous  examination  into 
the  condition  of  each  of  the  different  systems  of  the  economy, 
to  discriminate  in  what  organ  or  system  of  organs  the  pri- 
mary affection  exists, 
dffferent^ The  symptoms  which  arise  in  the  cerebro-spinal  system 
symptoms,  from  a  disturbed  circulation  present  considerable  variety, — 
some  being  caused  by  a.n  increase  in  the  proportion  of  the 
arterial  blood ;  some  by  an  increase  in  the  proportion  of 
the  venous  blood ;  some  by  a  diminution  in  the  velocity  of 
the  current  in  the  arterial  blood,  or  in  the  vigour  of  the 
circulation ;  some  by  changes  in  the  chemical  qualities 
of  the  blood ;  and  some  by  the  admixture  of  the  venous  and 
arterial  bloods. 

Further,  it  may  be  observed  that  a  particular  assemblage 
of  symptoms  also  arises  either  when  the  whole  cerebro- 
spinal system  is  simultaneously  affected  j  when  one  or  other 
of  the  great  nervous  centres,  or  when  only  a  portion  of  one 
of  these,  is  disordered, 
tion  Sf  the"  the  Jirst  class  of  these  numerous  symptoms,  or  of  those 

fncrewed.''"'^  ^^^^^        caused  by  an  increase  in  the  proportion  of  the 
arterial  blood  in  the  cerebro-spinal  system,  we  have  ex- 
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amples  in  febrile  diseases,  where  headache,  irritability  of 
mind,  restlessness,  and  involuntary  action  of  the  muscles  are 
almost  constantly  present,  as  well  as  some  cases  of  apoplexy 
and  paralysis. 

Of  the  second  class,  wherein  there  is  that  assemblage  of  The  pro^or- 
symptoms  which  arises  from  an  increase  in  the  proportion  venous  blood 
of  the  venous  blood,  we  have  examples  in  lethargy,  stupor, 
and  coma. 

In  the  third  class  of  symptoms,  where  there  is  a  dimi-  The  velocity 
nution  in  the  velocity  of  the  current  of  blood,  the  condition  currentl^df-* 
of  the  brain  is  characterised  by  a  difficulty  in  balancing  the 
body,  reeling,  vertigo,  or  a  sensation  of  "  swimming  in  the 
head,"  diminution  of  muscular  power,  and  syncope ;  all 
which  symptoms  are  seen  exemplified  in  those  cases  of 
depletion  where  there  has  been  a  great  loss  of  blood, 
or  in  those  who  have  suffered  from  severe  purging. 

The  fourth  class  of  symptoms,  those  caused  by  a  change  xhe  admix- 
in  the  qualities  of  the  blood,  we  find  examples  of  in  chlorosis,  bloods, 
jaundice,  and  in  those  congenital  malformations  and  changes 
of  structure  where,  from  a  communication  between  the  pul- 
monic and  systemic  hearts,  there  is  an  admixture  of  the  two 
bloods. 

In  the  fifth  class  of  symptoms  the  circulation  is  disturbed  The  differen 

•  &Tt6T  icS  (lis* 

by  the  current  of  blood  being  changed  either  in  the  internal  turbed, 
carotids  or  in  the  vertebral  arteries ;  and  from  the  differences 
in  the  course  and  arrangement  of  these  vessels  we  may 
legitimately  conclude  that  the  changes  in  the  brain,  and  the 
symptoms  arising  from  a  disordered  arterial  circulation,  will 
necessarily  differ  according  as  these  changes  are  caused  by  a 
disturbance  in  one  or  other  of  these  great  arterial  trunks. 

In  the  sixth  class  of  symptoms,  and  where  only  a  portion  The  different 
of  the  cerebral  system  is  affected,  those  parts  of  the  brain 

the  cerebral 

which  execute  the  intellectual  functions  are  influenced  singly  fecu™*' 
or  in  combination  when  the  action  of  the  heart  is  even 
temporarily  disturbed,  and  hence  arise  all  those  symptoms, 
such  as  irritability,  passion,  and  even  mental  aberration,  and 
the  various  shades  of  intellectual  energy. 

The  same  observation  applies  to  other  portions,  or  other 
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organs  of  the  brain,  each  of  them  being  affected  separately 

in  particular  disorders  of  the  circulation. 
The  cerebral      And  particular  nerves,  also,  have  their  functions  dis- 
fecUd!^^"      turbed  in  certain  disorders  of  the  heart,  especially  those  of 

hearing  and  of  sight ;  and  hence  arise  unnatural  sounds, 

ringing   in    the   earfe,  and  the  various  forms   of  ocular 

spectra. 

At  first  it  may  seem  strange  that  each  of  the  different 
portions  of  the  nervous  system  should  be  thus  affected 
separately  in  diseases  of  the  heart,  the  whole  of  that  system 
being  supplied  with  blood  from  the  same  channel ;  but, 
remarkable  as  it  may  appear,  we  yet  find  many  analogous 
phenomena  in  other  parts  of  the  body,  as  well  as  in  the 
effects  of  many  medicinal  substances. 

We  find,  for  example,  that  branches  come  off  from  the 
aorta  to  supply  the  liver,  the  stomach,  and  the  kidneys  ;  and, 
when  these  arteries  enter  their  respective  organs,  then  their 
distribution  is  modified  in  each  so  that  the  circulation 
is  carried  on  in  such  a  manner  as  to  enable  them  to 
execute  their  particular  functions. 

So,  doubtless,  it  must  be  as  regards  the  vascular  dis- 
tribution in  the  different  portions  of  the  nervous  system, 
the  functions  of  each  of  these  being  quite  different,  and  each 
requiring  a  different  vascular  distribution,  and,  consequently, 
each  portion  may  be  diseased  separately. 

And,  as  regards  the  influence  of  medicinal  substances  on 
thp  nprvnus  system,  we  are  not  more  familiar  with  any 
phenomena  than  the  effect  of  particular  substances  on  par- 
ticular portions  of  that  system  through  the  medium  of  the 
blood  :  such  as  the  influence  of  belladonna  on  the  iris  j 
of  strichnine  on  the  motor,  and  of  chloroform  on  the  sensory 
column  of  the  spinal  chord. 
Symptoms        That  the  sjnnal  c/^orc^' should  be  affected  in  a  similar  manner 

derived  from 

t^e  spinal  as  the  brain  by  changes  in  the  circulation,  and  thus  afford 
an  equally  important  class  of  symptoms  in  diseases  of  the 
heart,  may  be  anticipated  from  the  interesting  and  no  1  =;ss 

See  page  38.  important  anatomical  fact  to  which  I  have  formerly  alluded,  — 
that  the  whole  cerebro- spinal  system  is  supplied  with  blood 
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from  the  same  channels,  and,  therefore,  whatever  causes  any 
alteration  in  the  circulation  of  the  brain  must  have  a  like 
influence  on  the  circulation  of  the  blood  in  the  spinal 
chord. 

And  if  the  opinion  of  Gallois  be  sustained,  that  the  heart  delation  of 

the  spinal 

derives  its  chief  motion  from  the  spinal  nerves,  we  are  chord  and 

^  heart 

naturally  led  to  expect  that,  when  the  heart  is  disordered,  a 
wider  range  of  morbid  changes  will  be  produced  in  the 
functions  of  the  spinal  chord  than  in  those  even  of  the  brain 
itself.    Comparative  anatomy,  which  contributes  so  much  to  illustrated 

bycompara- 

illustrate  physiological  inquiries,  seems  to  strengthen  this  tifeanatomy. 

opinion,  Clift  having  found  that  "  the  muscles  of  the  body  of 

a  carp  can  be  thrown  into  powerful  action  four  hours  after 

the  brain  and  heart  have  been  destroyed  3  but  the  moment  the 

spinal  marrow  was  destroyed  the  muscles  lost  all  power  of  pmi.  Trans., 

action." 

The  spinal  chord,  besides  being  liable  to  be  influenced  by  Fi^e  classes 

of  ssymptoms 

all  those  changes  in  the  circulation  which  disturb  the  func-  derived  from 

„  the  spinal 

tions  of  the  brain,  has,  too,  like  the  brain,  particular  portions  chord, 
only  affected  in  different  diseases  of  the  hearty  and  all  these 
changes  in  the  spinal  chord  afford  also,  we  shall  find,  an 
important  addition  to  our  catalogue  of  symptoms  in  the 
heart's  diseases. 

The  first  class  of  these  symptoms  will  be  found  to  arise  Jiagg'^"' 
from  the  motor  column  being  affected,  causing  involun- 
tary actions  of  the  muscles  which  it  supplies,  or  producing  a 
diminished  power  of  these  muscles  j  and  in  either  case  only 
one,  or  a  larger  number  of  the  motor  nerves,  may  be 
affected. 

A  second  class  of  symptoms  is  caused  by  a  change  in  the  gi^g,^®"""** 
sensory  column,  and  in  these  there  may  be  either  an  increase 
or  a  diminution  of  sensation,  and  the  whole,  or  only  one  nerve 
of  that  column,  may  be  affected. 

In  a  third  class  one  or  more  nervous  trunks  both  of  the  The  third 

class. 

motor  and  sensory  columns  are  affected  at  the  same  time. 

In  a  fourth  class  the  motor  column  of  one  side  only,  and  ^gg^g*""*""* 
the  sensory  column  of  the  other  side,  of  the  body  are 
affected. 

X 
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The  fifth  And  in  a  fifth  class  not  only  both  columns  of  the  chord, 

but,  likewise,  the  cerebral  functions  are  deranged ;  and,  as 
before  remarked,  these  changes  take  place,  in  some  instances, 
to  such  a  degree,  that  nothing  appears  to  exist  but  organic 
life. 

Of  all  the  different  symptoms  derived  from  the  spinal 
chord,  and  of  their  various  combinations,  we  have  abundant 
examples  in  those  cases  of  apoplexy,  palsy,  convulsions, 
hysteria,  epilepsy,  catalepsy,  chorea,  tetanus,  and  syncope, 
wherein  the  primary  disease  is  seated  in  the  heart. 

These  pathological  phenomena,  to  which  I  have  alluded, 
afford  a  beautiful  illustration  of  the  important  discoveries  of 
Sir  Charles    Bell  ;  and,  indeed,  the  investigations  of  that  eminent  physi- 

Bell'8  disco-  '  '  .  .    ^  .  ^  ^ 

Teries.  ologist,  taken  conjointly  with  the  views  which  I  have  given 
of  the  circulation  in  the  cerebro-spinal  system,  will,  I  am 
persuaded,  essentially  contribute  to  explain  many  patho- 
logical conditions  of  that  system  of  the  economy ;  and  it 
appears  to  me  by  no  means  unreasonable  to  anticipate  that 
we  may  be  ultimately  able  to  refer  affections  of  the  different 
roots  of  the  nerves,  and  of  particular  portions  of  the  brain, 
each  to  some  corresponding  morbid  condition  of  the  heart  5 
and,  also,  that  we  shall  be  able  to  explain  how  one  person 
with  a  disordered  heart  should  complain  of  ringing  in  the 
ear,  another  of  false  images  before  his  eye,  another  of  ver- 
tigo, another  of  convulsions,  another  of  neuralgic  pains,  and 
another  of  loss  of  sensation. 

Symptoms        As  the  heart  is  supplied  with  nerves  chiefly  from  the 

derited  from  /•     •  ,         •,•11  .   .  ,  , 

the  gangii-  ganglionic  system,  it  might  be  anticipated  that,  in  the  diseases 
onic  system.  heart,  the  different  organs  which  are  supplied  by  that 

nervous  system  will  be  more  or  less  influenced. 

Hence  arises  the  sympathetic  affections  of  the  stomach 
and  other  abdominal  viscera,  and  likewise  some  of  those  dis- 
turbances in  respiration  which  frequently  accompany  diseases 
of  the  heart — affections  all  of  which  will  be  found  to  afford 
important  symptoms  in  the  semiology  of  this  organ. 
Ir^symptoms*  ^^^^  ^^"^  ^  ^^^^  cndcavoured  to  give  a  general  view  of  the 
considered,  various  Symptoms  which  are  manifested  in  the  nervous  sys- 
tem when  the  functions  of  the  heart  are  disturbed.    In  pro- 
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secuting  our  investigations  we  are  now  led  to  examine  more 
in  detail  some  of  the  most  prominent  of  these  symptoms ; 
and  in  order  to  facilitate  this  inquiry  a  table  is  annexed,  in 
which  the  symptoms  are  enumerated  ;  and,  to  preserve  some 
order,  those  are  first  mentioned  which  appear  to  influence 
the  whole  nervous  system,  then  such  as  chiefly  affect  the 
brain  and  the  nerves  emanating  from  it,  and  afterwards  those 
which  more  especially  are  derived  from  the  spinal  chord, 
being,  at  the  same  time,  quite  aware  that  such  an  arrange- 
ment is  merely  arbitrary,  for,  as  in  all  our  investigations  on 
this  subject,  it  is  requisite  ever  to  keep  in  mind  the  unity  of 
the  whole  cerebro- spinal  system  in  its  diseased  as  well  as  in 
its  healthy  state. 


TABLE 


OF  THE  SYMPTOMS  DBBIVED  FROM  THE  CEREBHO-SPINAL  SYSTEM. 

Watchfulness— injomnia. 
Somnolency — sopor. 
Coma. 

Fainting — syncope. 
Dreaming — sleep-walking, 

sleep-talking,  nightmare. 
Headache. 
Mental  irritability. 
Mental  aberration. 
Giddiness —vertiffo. 
Ringing  in  the  ear — tinnitus 

aurium. 


Ocular  spectra — musci  volitante. 
Neuralgia. 
Angina. 

Palsy — hemiplegia,  paraplegia. 
Apoplexy. 
Epilepsy. 
Catalepsy. 
Hysteria. 

Convulsions — chorea,  subsuUus, 
tremors. 


Insomnolence. — Having  pointed  out  how  sleep  and  wakeful-  Watchful- 

T1C88> 

ness  depend  upon  the  alternate  diminution  and  increase  of  sae  p.  89. 
the  vigour  of  the  circulation,  we  naturally  anticipate  that 
these  two  conditions  of  the  system  will  vary  according  to 
the  state  of  th'.;  central  organ,  and  hence  irregularities  in 
sleep  and  waking  may  be  considered  as  symptoms  in  diseases 
of  the  heart. 

In  disturbances  of  the  heart  we  find  that  sleep  is  changed  insomnia, 
either  in  duration,  or  it  is  unnatural  and  imperfect  slumber. 

Insomnolence,  or  watchfulness,  may  be  considered  as  one 
of  the  most  usual  deviations  from  natural  sleep,  and  it  is 
one  of  the  most  distressing  symptoms  which  often  accom- 
pany a  disordered  heart.    Like  food,  the  quantity  of  sleep 
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which  is  required  it  is  difficult  to  measure,  and  be  thus  able 
to  point  out  when  watchfulness  may  be  considered  as  a 
symptom  of  disease  3  for  it  is  of  very  different  duration  in 
dififerent  individuals,  and  even  in  the  same  person  at  dif- 
ferent times  J  and  we  never  sleep  twice  precisely  in  the  same 
manner. 

It  is  marvellous  to  what  extent  the  maniac  will  remain  in 
a  waking  state  without  any  apparent  injury. 
Medico-  A  man  never  slept,  and  yet  he  enjoyed  good  health,  living 

Chirurgical  txii        ^  ■     -i       r    j     •  e 

Transac-  till  his  sevcnty-third  year.  He  had  a  kmd  or  dozing  tor 
about  a  quarter  of  an  hour  once  a  day,  which  was  all  the 
slumber  he  was  ever  known  to  take. 

Every  one  is  familiar  with  the  effect  of  too  great  mental 
excitement,  immediately  before  the  usual  hour  of  rest,  in 
causing  watchfulness ;  such  excitement  producing  an  inor- 
dinate action  of  the  heart,  and  the  increased  action  of  the 
heart  increasing  the  quantity  of  arterial  blood  in  the  brain. 

Those  afflicted  with  a  disturbance  of  the  heart  suffer 
various  imperfections  of  sleep.  When  in  a  profound  sleep 
they  sometimes  start  up  in  bed,  completely  awake,  and  are 
obliged  to  remain  in  the  erect  position  in  order  to  relieve  a 
sense  of  impending  dissolution.  They  are  also  subject  to 
frightful  dreams ;  and  in  other  cases  their  sleep  is  of  too 
long  duration,  and  they  are  awoke  with  difficulty. 

Headache. — Pain,  uneasiness,  weight,  tightness,  throbbing, 
swimming,  giddiness,  are  all  sensations  in  the  head  which 
are  experienced  by  those  who  are  suflFering  from  a  disordered 
heart ;  and  these  different  feelings  are  found  to  be  present 
in  two  very  opposite  conditions  of  the  brain — the  one  from 
an  increase,  and  the  other  from  a  decrease,  in  the  vigour  of 
the  circulation. 

Headache  There  are  no  pains  in  the  head  more  frequent  than  those 
of  arterial      which  are  the  effect  of  that  increased  action  of  the  central 


blood ; 


organ  of  the  circulation  which  takes  place  during  febrile 
diseases  and  from  violent  mental  emotions.  "  In  many  fevers 
the  symptoms  are  kindled  up  in  the  brain,  which  points  out 
an  increased  action  of  the  heart.  There  is  not  only  head- 
ache, but  all  the  perceptive  powers  become  preternaturally 
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acute.  The  patient  hears  the  sound  of  the  approaching 
carriage,  or  of  the  distant  nightingale,  while  to  those  who 
surround  him  everything  is  clothed  in  darkness  and  silence  j 
ideas  pass  through  the  mind  with  such  velocity  that  the  ap- 
parent period  of  a  month  is  comprised  within  the  limits  of  a 
day,  and  the  patient  is  conscious  of  a  corresponding  rapidity 
of  utterance  which  he  feels  himself  with  difficulty  able  to  (Parry.) 
control." 

Headache,  too,  often  accompanies  those  temporary  in- 
creased actions  of  the  heart  which  are  produced  by  over- 
heated rooms  and  crowded  apartments,  the  headache  in 
such  cases  being  caused  by  an  increased  quantity  of  the 
systemic  blood  sent  to  the  head. 

And  the  headache  which  comes  on  when  a  person  has 
been  suddenly  awoke  out  of  a  profound  sleep  marks  also  a 
change  in  the  circulation.  The  action  of  the  heart  is  then 
increased,  and  the  consequence  of  such  inordinate  action  is, 
that  an  additional  quantity  of  arterial  blood  passes  into  the 
brain.  The  uneasiness  in  the  head  in  such  cases  usually 
continues  until  the  general  circulation  is  tranquillised  by  a 
renewal  of  sleep,  or  by  an  additional  quantity  of  arterial 
blood  being  directed  to  the  stomach  from  the  presence  of 
some  food,  by  which  the  quantity  of  blood  in  the  brain 
suffers  a  corresponding  diminution. 

No  less  severe  is  that  headache  which  follows  large  de-  fromadimi- 

nution  of  ar- 

pletions,  and  which,  being  caused  by  a  diminished  supply  of  teriai  blood, 
arterial  blood  in  the  brain,  is  relieved  by  those  means  that 
are  known  to  increase  the  vigour  of  the  heart's  action,  such 
as  ammonia,  camphor,  and  wine. 

These  headaches,  whether  caused  by  an  increase  or  by  a 
diminution  of  the  arterial  blood  in  the  head,  are  of  a  very 
different  character  from  those  feelings  caused  by  an  increase 
in  the  proportion  of  the  venous  blood,  and  which  are  charac- 
terised by  more  or  less  lethargy  and  stupor. 

Giddiness. — There  is  a  particular  class  of  sensations  in  the  Vertigo, 
head,  which  are  different  from  those  already  mentioned,  that 
are  also  important  symptoms  in  disorders  of  the  heart.  The 
sensations  to  which  I  allude  are  a  dizziness,  reeling,  or 


158  SYMPTOMS  OF  DISEASES  OF    THE  HEART 


swimming  in  the  head,  or  a  want  of  power  to  balance  the 
body,  sensations  which  come  on  suddenly,  continue  only  for 
a  short  time,  and  often  create  much  alarm,  and  all  which  are 
caused  by  a  diminished  supply  of  arterial  blood  to  the  brain. 

Such  feelings  are  very  different  from  those  caused  by  an 
increased  quantity  of  arterial  blood,  from  a  congestion  of 
venous  blood,  or  from  the  uneasy  feelings  or  pains  in  the 
head  which  are  symptomatic  of  a  derangement  in  the  digest- 
ive organs,  although  these  various  conditions  are  apt  to  be 
confounded  with  each  other. 
Difficulty  in       There  is  no  Symptom  which  may  be  considered  more  pa- 

balancingthe  ^ 

bod/.  thognomonic  of  a  disturbed  heart  than  a  difficulty  in  ba- 

lancing the  body  when  the  person  attempts  to  walk,  or 
change  suddenly  from  the  horizontal  to  the  erect  posture. 
Hence  many  of  those  afflicted  with  a  disorder  of  the  heart 
occasionally  find  it  necessary  to  catch  hold  of  some  fixed 
point  in  order  to  prevent  themselves  from  stumbling.  "We 
totter  when  we  get  up,  and  if  we  lay  hold  of  anything  the 

Macnish.       hand  lacks  its  wonted  strength." 

Mental  Irritability  and  Aberration. — There  is  no  more  fre- 
quent symptom  of  a  disordered  heart  than  mental  irritability, 
though  in  some  instances  it  may  be  difficult  to  trace  whether 
the  irritable  state  of  the  mind  is  caused  by  a  disturbed  heart, 
or  the  disturbance  of  the  heart  is  the  effect  of  an  irritable 
mind.  I  am  disposed  to  believe  that,  in  the  great  majority 
of  such  cases,  the  state  of  the  intellectual  faculties  depends 
entirely  upon  the  condition  of  the  heart,  and,  therefore,  that 
the  disordered  state  of  the  nervous  system  may  be  taken  as 
an  index  or  sign  of  some  change  in  the  function  of  the 
central  organ  of  the  circulation,  especially  in  those  cases 
where  the  disturbed  state  of  the  nervous  system  is  accom- 
panied with  other  well-established  diagnostic  symptoms  of  a 
disordered  heart. 

?empe™nt  "^^^  nervous  temperament,  commonly  so  called,  appears  to 
•xpiained.  depend,  I  have  remarked,  either  on  an  unusually  excitable 
See  p.  131.     nervous  system,  or  upon  an  irritable  or  easily  excited  heart; 

for  the  same  class  of  symptoms  will  arise,  whether  the 
brain  excite  the  heart,  or  the  heart  excite  the  brain;  and 
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both  these  conditions  may  be  combined  in  the  same  indi- 
vidual. 

An  irritable  state  of  mind,  like  headache,  may  be  caused 
either  by  an  increase  or  by  a  diminution  in  the  proportion 
of  the  arterial  blood  within  the  head.  When  the  action  of 
the  heart  is  increased  by  violent  passions,  there  is  a  corre- 
sponding increase  in  the  flow  of  arterial  blood  to  the  head, 
and  the  mind  becomes  more  or  less  irritable,  impatient,  and 
unable  to  be  employed  in  its  usual  avocations.  On  the 
other  hand,  an  irritable  condition  of  the  mind,  from  a 
diminution  of  arterial  blood  within  the  head,  often  follows 
depletion  or  exhaustion — a  state  which  is  relieved  by  sleep, 
food,  or  cardiacs  properly  so  called. 

There  is  a  very  peculiar  state  of  mind  in  those  suffering 
from  disorders  of  the  heart,  and  which,  as  far  as  my  own 
observation  goes,  may  be  considered  pathognomonic  of  an 
affection  of  this  organ.  In  the  condition  of  the  mind  to 
which  I  allude  the  sufferer  has  a  fearful  apprehension  of  evil, 
being  harassed  with  the  most  painful  and  distressing  emo- 
tions, giving  to  the  countenance  that  peculiar  expression 
the  fades  propria  so  frequently  to  be  remarked  in  those 
afflicted  with  disease  of  the  heart. 

This  disquietude  of  mind  is  very  different  from  mental 
irritability,  or  common  "  depression  of  spirits,"  and  those 
who  are  afflicted  with  it,  whatever  be  their  natural  dis- 
position and  moral  and  physical  courage,  all  describe  their 
sufferings  to  be  a  sense  of  impending  death,  and  which  is 
accompanied  with  a  most  alarming  apprehension  of  that 
event.  This  state  of  mind  varies  in  degree  3  but,  as  a 
general  remark,  I  may  observe  that  all  those  whose  circu- 
lation is  disturbed  suffer  more  or  less  from  what  are  usually 
called  nervous  symptoms,  the  term  nervous  being  used  figu- 
ratively, and  applied  to  their  moral  condition. 

An  officer,  distinguished  in  the  field  of  battle,  suffered  Cas«. 
from  congestion  of  the  heart,  which  had  been  caused  by  a 
domestic  affliction.   When,  from  any  temporary  excitement, 
the  circulation  was  suddenly  disturbed,  he  was  attacked 
with  uneasy  sensations  of  fulness,   and  what  he  called 
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Thompson. 
Case. 


Illustrated 
by  their 
treatment. 


"  spasms  in  the  chest/'  and  these  were  accompanied  with  a 
painful  apprehension  of  death  ;  but  at  other  times,  when 
free  from  these  spasms,  he  felt  his  courage  unsubdued. 

A  nurse,  who  had  a  disordered  heart  from  long  watching, 
and  whose  sleep  had  often  been  interrupted,  complained  of 
a  sensation  of  fulness,  and  of  uneasy  feelings  in  the  chest, 
and  frequently  apprehended  sudden  death.  "  I  cannot 
understand,"  she  said,  "  how  it  should  be  that  on  these 
occasions  I  have  such  a  terror  of  dying,  for  my  general  state 
of  mind,  when  in  health,  is,  instead  of  fearing  death,  having 
rather  a  wish  to  die." 

This  state  of  mind  forms  a  striking  contrast  to  that  of  per- 
sons who,  in  the  last  stages  of  pulmonary  phthisis,  so  fre- 
quently augur  with  perfect  confidence  of  their  recovery  3  and 
also  to  those  who  suffer  a  depression  of  spirits  caused  by 
dyspepsia  and  disorders  of  the  digestive  apparatus,  by  whom 
death  is  often  looked  forward  to  even  with  hope  3  and  to 
those  likewise  who  have  affections  of  the  head  of  an  inflam- 
matory character,  in  whom  there  is  usually  a  state  of  mind 
that  disposes  them  either  to  injure  themselves  or  those 
around  them. 

The  influence  of  the  heart  upon  the  brain  opens  an 
interesting  field  of  research  to  those  who  are  employed  in  the 
investigation  of  the  diseases  of  the  mind ;  and  I  am  convinced 
that,  in  many  cases  of  insanity,  the  primary  cause  of  the 

ccdition  of  the  brain  will  be  found  seated  in  the  heart, 
more  especially  in  those  examples  of  mental  aberration 
where  the  heart  has  been  "broken"  from  mental  affliction, 
and  examples  of  which  history  abounds  M'ith. 

Such  cases  of  lunacy  will  be  found  to  have,  indeed,  a  very 
different  character  from  those  which  are  caused  by  a  morbid 
condition  of  the  brain  or  its  membranes  ;  and  it  is  scarcely 
necessary  to  remark  that  the  system  of  treatment  calculated 
to  remedy  the  one  class  of  cases  is  not  applicable  to  the 
other.  It  is  in  most  instances  of  the  first  description 
wherein  the  success  of  certain  remedies  employed  in  the 
treatment  of  the  insane  chiefly  depends  j  such  as  the  various 
modes  of  gestation,  swinging,  and  rotatory  movements. 
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nausea  and  vomiting,  all  which  must  relieve  the  sensorium  by 
the  effects  they  have  in  diminishing  the  vigour  of  the  circu- 
lation. So,  likewise,  with  regard  to  the  use  of  tartrate  of 
antimony  and  hellebore,  both  of  which  act  upon  the  heart.  Page  137. 
Hellebore,  which  I  have  already  mentioned  has  been  em- 
ployed to  similate  disease  of  the  heart,  was,  by  the  ancients, 
considered  almost  a  specific  for  the  cure  of  insanity. 

Dreaming. — As  it  has  been  pointed  out,  that  during  per-  Page  93. 
feet  sleep  there  is  a  suspension  of  all  the  cerebral  functions, 
so  we  find  that  there  is  a  series  of  imperfections  of  sleep, 
each  of  which  is  caused  by  one  or  more  of  the  cerebral 
organs  being  awake.  It  is  the  waking  state  of  some  one  or 
other  of  the  cerebral  organs  or  isolated  portions  of  the  brain 
which  is  the  cause  of  dreaming,  somnambulism,  sleep- 
talking, and  nightmare  j  and  hence  the  various  kinds  of 
dreaming  may  be  considered  as  symptoms  of  a  disordered 
circulation. 

The  changes  in  the  condition  of  the  spinal  chord  are 
similar  to  those  which  take  place  in  the  brain  during  dis- 
turbed sleep  ;  for  whilst  the  functions  of  all  the  spinal 
nerves,  except  those  of  organic  life,  are  completely  arrested 
during  perfect  sleep,  some  of  them,  when  the  slumber  is  less 
perfect,  remain  active  ;  a  condition  of  that  system  which  is 
remarkable  in  somnambulism,  in  which  the  organs  of  active 
motion  are  especially  excited.  "  Sometimes  certain  involun- 
tary motions  are  combined  with  dreaming,  so  that  the  organs 
of  speech,  and  many  or  all  of  the  limbs,  are  directed  by  these 
perceptions,  as  in  sleep-talking  and  somnambulism."  Haiier. 

In  these  respects  there  appears  to  be  a  strict  analogy 
between  sleep  and  ivakefulness,  for  all  the  cerebral  organs  are 
not  equally  active  when  we  are  awake,  and  some  functions 
are  altogether  suspended.  "  We  have  even  a  power  within 
ourselves  to  be  insensible  to  impressions  on  certain  organs 
under  particular  circumstances,"  as  is  often  exemplified  in  Bichat. 
those  of  hearing  and  sight ;  loud  sounds,  or  sounds  we  are 
accustomed  to  perceive,  or  the  most  interesting  objects 
passing  by  unobserved,  when  other  organs  are  in  a  state  of 
great  excitement. 
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It  is  by  the  exercise  of  this  power  that  the  most  beneficial 
results  are  derived  by  those  who  are  exposed  to  much  mental 
exertion.  The  mind,  like  the  body,  has  not  only  its  alternate 
seasons  of  activity  and  repose,  but,  by  that  faculty  which  I 
have  now  mentioned,  when  one  of  the  cerebral  functions  has 
been  fatigued,  occupying  the  mind  in  some  other  pursuit, 
the  cerebral  organ  which  had  been  exhausted  then  becomes 
refreshed  and  again  able,  if  called  upon,  vigorously  to  per- 
form its  functions. 

In  many  febrile  diseases,  when  the  action  of  the  heart  is 
much  changed,  "  sleep  becomes  almost  wholly  wanting,  or  is 
very  imperfect.  The  patient,  for  a  while,  forgets  the  sur- 
rounding objects ;  horrid  images  present  themselves  to  his 
sight,  so  exactly  mocking  realities,  that  he  starts  out  of  his 
sleep  violently  agitated,  and  for  a  while  hardly  believes  that 
Parry.p.  231.  he  was  in  a  dream." 

Somnolency. — Contrasted  with  watchfulness  are  somno- 
lency, coma,  catalepsy,  and  syncope, — all  conditions  of  the 
cerebro-spinal  system  indicating  a  diminution  in  the  vigour  of 
the  heart. 

Somnolency  may  be  considered  a  modification  of  sleep,  or 
a  deviation  from  the  healthy  state  of  that  function  ;  and  in 
the  same  manner  as  an  increase  in  the  proportion  of  the 
arterial  blood  causes  wakefulness,  so  in  somnolence  or  le- 
thargy there  is  an  increase  in  the  proportion  of  the  venous 
>  blood  in  the  cerebro-spinal  system  ;  the  first  of  these  con- 
ditions of  the  brain  being  diagnostic  of  disease  of  the  sys- 
temic, and  the  second  pointing  out  some  disturbance  in  the 
pulmonic,  heart. 

Case.  A  man,  about  the  middle  period  of  life,  suffered  from  a 

disease  of  the  right  heart,  which  ultimately  caused  his  death. 
He  would,  at  times,  during  the  latter  months  of  his  illness, 
remain  for  several  days  in  a  state  of  lethargy,  and,  in  the 
intermediate  times,  his  intellectual  powers  were  restored. 
"  The  8ieep-  "  A  girl,  eighteen  years  of  age,  after  having  suffered  three 
Montrose."  wecks  from  a  nervous  fever,  awoke  one  morning  with  a  pro- 
fuse bleeding  from  the  nose,  which  continued  for  several 
hours.    The  loss  of  blood  must  have  been  considerable,  but 
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the  exact  quantity  could  not  be  ascertained.  Immediately- 
after  this  took  place,  she  fell  into  a  comatose  state,  and,  two 
days  after,  she  was  conveyed  to  her  father's  house,  and 
remained  fifteen  hours  there  in  the  same  state.  She  then 
awoke  and  took  some  food,  complaining  only  of  weakness. 

"  About  fifteen  hours  afterwards  she  again  became  coma- 
tose, and  continued  in  that  state  seven  days  and  seven  hours, 
without  taking  any  kind  of  nourishment,  and  without  the 
evacuation  of  either  faeces  or  urine.  After  this  period  some 
food  was  given,  by  putting  the  patient's  hand  with  a  spoon  to 
her  mouth,  and  pouring  it  in,  by  which  she  was  enabled  to 
swallow,  although  still  comatose  j  but  the  hand  remained  in 
the  same  situation  till  put  back  by  the  assistant.  In  this 
state  she  continued  thirty  days  more,  receiving  nourishment 
in  the  same  manner  occasionally,  and  passing  her  faeces  and 
urine  involuntarily. 

On  the  thirtieth  day  some  signs  of  hearing  were  evident,  Edinburgh 
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and  about  half-past  ten  at  night  she  was  lirted  from  her  surgical 
bed,  and  in  the  course  of  a  few  minutes  all  her  faculties 
returned." 

Coma. — This  state  of  the  sensorium  is  so  nearly  allied  to  Comn— iti 

natare. 

somnolency  that  they  may  be  considered  as  the  continuous 
links  of  a  chain,  being  in  all  probability  only  different  de- 
grees of  the  same  pathological  conditions  of  the  cerebro- 
spinal system,  and  in  which  condition  the  functions  of  the 
heart  are  so  impaired  that  the  whole  nervous  system  appears 
to  be  wanting  in  its  due  supply  of  arterial  blood,  and  conse- 
quently all  the  functions  of  both  animal  and  organic  life  to 
have  become  more  or  less  enfeebled. 

A  comatose  state  may  be  produced  either  by  physical  or  Causes  of 

coma. 

by  moral  causes.  It  may  be  caused  from  the  heart  not 
being  able  to  projjel  the  blood  either  in  consequence  of 
morbid  changes  in  its  structure,  from  a  want  of  sufficient 
muscular  power;  from  a  diminution  in  the  quantity,  or 
from  a  change  in  the  quality,  of  the  vital  fluid ;  in  all  which 
cases  it  is  "  sometimes  accompanied  by  convulsions  or 
spasms,  at  other  times  with  a  delirium  alternating  with 
convulsions."  Parry. 
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Fear  and  sudden  grief,  and  also  narcotics,  are  a  frequent 
cause  of  coma,  in  these  cases  the  mental  excitement  pro- 
ducing a  congestion  of  blood  within  the  heart. 

If  we  can  suppose  a  state  of  the  heart  where  there  is 
already  within  its  cavities  too  much  blood,  any  convulsive 
movement,  in  place  of  relieving  such  congestion,  would  in- 
evitably increase  it  and  aggravate  the  symptoms. 

Accordingly  we  find  that,  whenever  the  heart  is  congested 
to  such  a  degree  that  it  is  incapable  of  emptying  itself  suf- 
ficiently, there  comes  on,  in  place  of  syncope  and  convul- 
sions, a  state  of  coma,  and  which  in  some  instances  continues 
an  extraordinary  length  of  time,  the  circulation  being  only 
vigorous  enough  to  preserve  organic  life,  until,  finally,  the 
general  mass  of  blood  is  so  greatly  diminished,  becomes  so 
imperfect  from  the  enfeebled  state  of  respiration  and  from 
not  receiving  the  requisite  supply  of  chyle,  that  the  heart  is 
sooner  or  later  enabled  to  perform  its  functions  more  vigo- 
rously, the  cause  of  the  retarded  circulation  being  thus 
gradually  removed,  and  ultimately  the  sufferer  awakes  in  a 
state  of  comparative  health. 

In  some  instances  the  congestion  of  the  heart  and  the 
comatose  state  which  accompanies  it  take  place  to  such  a 
See  page  136.  degree  as  even  to  destroy  life  ;  and,  as  I  have  observed  when 
speaking  of  the  influence  of  the  mind  upon  the  heart,  in  those 
instances  where  persons  have  expired  from  sudden  grief  their 
death  has  been  caused  by  cardiac  congestion. 

A  long-protracted  comatose  state  may  not  be  unaptly 
compared  to  hibernation  in  animals ;  and,  if  only  such  a 
state  could  be  artificially  produced  in  man,  many  of  his 
ailments  might  thus  be  mitigated,  especially  those  of  the 
circulating  and  nervous  systems.  Indeed,  I  am  convinced 
that  the  prolonged  state  of  syncope  and  great  inanition 
which  often  supervenes  excessive  hemorrhages  is  sometimes 
the  means  of  curing  the  diseases  by  which  they  have  been 
caused. 

Apoplexia 

Catalepsy  appears  to  be  nearly  allied  to  coma,  and  of  all 
oataiepUoa.  imperfections  of  sleep  it  approaches  nearest  to  death  • 

for  during  the  cataleptic  paroxysm  not  only  the  whole  of 
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animal  life  ceases,  but  organic  life  can  scarcely  be  said  to 
exist. 

Of  the  precise  nature  of  catalepsy  little  is  understood,  but 
it  appears  to  me  that  the  most  remarkable  symptoms  of 
that  state  are  referable  to  changes  of  the  circulation  in  the 
cerebro-spinal  system,  and  that  these  usually  depend  upon 
changes  in  the  condition  of  the  heart. 

Syncope. — Whenever  there  is  any  impediment  to  the  free 
egress  of  the  arterial  blood  from  the  left  heart,  or  when  a 
large  quantity  of  the  general  mass  of  blood  has  been  ab- 
stracted from  the  system,  the  supply  of  the  vital  fluid  to  the 
brain  being  then  diminished,  there  follows  languor,  loss  of 
sense,  voluntary  motion,  and  syncope. 

Most  of  the  morbid  changes  in  the  left  heart  must,  it  is 
evident,  produce  a  diminished  impetus  in  the  current  of  the 
systemic  blood  by  the  imperfect  manner  in  which  such 
structural  changes  cause  the  heart  to  propel  the  blood  into 
the  large  arterial  trunks. 

But,  in  diseases  of  the  heart,  besides  that  series  of  symp- 
toms which  arises  from  a  diminished  supply  of  arterial  blood 
to  the  cerebro-spinal  system,  there  may  be  symptoms  pro- 
duced by  the  venous  blood  not  having  its  free  ingress  from 
the  vena  cava  and  its  egress  into  the  pulmonary  artery  from 
the  right  heart ;  and  these  causes  of  a  languid  circulation 
will  happen,  whether  the  structure  of  the  valvular  apparatus 
of  either  heart  be  injured,  or  their  parietes  be,  from  any 
structural  change,  unable  to  propel  the  blood  with  its  wonted 
vigour. 

Syncope  varies  exceedingly,  both  in  degree  and  in  dura- 
tion, in  maladies  of  the  heart.  Sometimes  it  characterises  a 
mere  temporary  disturbance  in  the  heart's  action,  of  which 
we  frequently  see  examples  in  hysterical  women.  In  many 
instances  of  syncope  the  beatings  of  the  hek^'t  *aiid  arterial 
pulse  can  scarcely  be  perceived,  life  appearing  extinguished  j 
and  many  of  those  who  die  from  cardiac  disease  expire  in  con. 
sequence  of  the  paroxysm  of  that  syncope  to  which  they  may 
have  long  been  subject  continuing  beyond  a  certain  time,  and 
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caused  by  the  heart  not  being  able  to  overcome  some  mecha- 
nical obstruction  to  the  circulation. 

Though,  when  protracted  beyond  a  certain  period,  it  may 
prove  fatal,  yet  syncope  sometimes  continues  such  a  length 
of  time,  that  the  condition  of  the  heart  producing  the  faint- 
ing state  is  apparently  relieved  by  it. 

Syncope  I  have  pointed  out  to  be  one  of  those  acts  which 
Nature  herself  resorts  to  for  relieving  certain  disturbances 
of  the  circulation,  and  which  is  so  successfully  employed 
artificially  in  order  to  effect  a  similar  purpose  ;  and,  as  the 
state  of  syncope  has  so  powerful  an  influence  in  mitigating 
some  disorders  of  the  heart,  if  we  had  any  safe  mode  of 
keeping  a  person  in  a  prolonged  state  of  fainting,  we  might, 
perhaps,  be  able  to  remedy  many  diseases,  depending  upon 
an  altered  condition  of  the  circtdating  system,  which  are  at 
present  considered  beyond  the  reach  of  art. 
GMette  MS.       To  cflfect  this  purpose  it  has  always  appeared  to  me  that 
the  ingenious  "  cupping  boots,"  invented  by  Junod,  might 
be  advantageously  employed.  Abstracting  by  means  of  that 
instrument  a  quantity  of  blood  from  the  trunk  of  the  body 
to  the  extremities  sufiicient  to  cause  fainting,  that  state 
might  be  produced  in  any  degree,  and  prolonged  any  length 
of  time,  so  that  a  powerful  efifect  upon  the  heart  might  be 
thus  produced. 

Apoplexy. — Pursuing  our  inquiries  regarding  those  symp- 
toms in  diseases  of  the  heart  which  are  derived  from  the 
influence  of  changes  in  the  circulation  on  the  cerebro- spinal 
system,  we  come  next  to  consider  the  nature  of  the  dif- 
ferent kinds  of  fits  or  paroxysms  which  have  been  enume- 
rated in  systems  of  nosology,  such  as  apoplexy,  epilepsy, 
hysteria,  convulsions,  and  palsy — all  of  which  depend  either 
upon  some  idiopathic  affection  of  the  cerebro-spinal  system, 
or  they  are  syjoptomatic  of  some  primary  affection  of  the  heart, 
and  "  agreeing  with  each  other  only  in  their  final  influence 
Abercromby,  upon  the  functions  of  the  brain." 

However  much  the  different  kinds  of  fits  may  resemble 
one  another,  yet  attempts  have  been  made  to  draw  a  dis- 
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tinct  line  of  demarcation  between  each;  but  if  we  examine 
minutely  and  compare  the  symptoms  which  are  manifested 
in  each  species,  although  the  general  assemblage  of  the 
symptoms  may  be  diflferent,  there  is  no  one  symptom  that 
does  not  sometimes  occur  in  examples  of  all  of  them. 

In  the  different  kinds  of  fits  are  to  be  found  every  pos- 
sible combination  of  changes,  both  in  the  functions  of  the 
brain  and  spinal  chord,  affording  examples  of  all  those  See  page  153. 
classes  of  symptoms  which  have  been  enumerated ;  at  the 
same  time  the  portions  of  the  cerebral  system  which  are 
affected  in  particular  disorders  of  the  heart,  pathological 
research  has  not  yet  revealed ;  and  all  the  evidence  we 
possess  on  this  subject  goes  only  to  prove  that  certain 
changes  do  take  place  in  the  functions  of  the  nervous 
system  from  changes  in  the  functions  of  the  heart. 

The  descriptions  given  of  apoplexy  in  particular,  and 
the  various  species  of  that  disease  which  nosologists  have 
enumerated,  offer  a  striking  proof  of  the  error  of  grouping 
together  those  diseased  conditions  of  the  nervous  system 
which  may  be  the  effect  either  of  some  primary  disor- 
ganisation of  the  brain  and  its  surrounding  structures,  or, 
what  I  believe  to  be  far  more  frequent,  of  diseases  of  the 
cerebro-spinal  system  arising  from  the  circulation  in  the 
head  being  disturbed,  in  consequence  of  a  disorder  of  the 
heart. 

By  the  older  writers  an  apoplectic  fit  had  always  been 
considered  to  be  the  effect  of  some  mechanical  compression 
upon  the  brain ;  but  pathologists  were  long  before  they 
suspected  that  the  cause  of  such  compression  was  com- 
monly to  be  found  in  a  heart  whose  functions  were  dis- 
ordered. In  fine,  until  the  works  of  Portal,  Corvisart,  and 
Laennec  appeared,  it  seems  never  to  have  even  been  con- 
jectured that  changes  in  the  cerebral  circulation  could 
depend  upon  or  arise  from  changes  in  the  functions  of  the 
central  organ  itself ;  and  although  the  coexistence  of  an 
apoplectic  fit  with  a  diseased  heart,  in  a  large  proportion  of 
cases,  has  since  been  universally  admitted,  still  no  one,  as 
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far  as  I  know,  has  attempted  to  give  any  explanation  of 
those  peculiar  arrangements  of  the  vascular  system  by  which 
so  important  a  relation  between  the  nervous  system  and  the 
heart  is  established^  and  even  one  of  the  latest  writers  on 
this  subject  observes  :  —  "  There  is  reason  to  believe  that 
certain  apoplectic  affections  are  connected  with  a  disease  of 
Abercromby,  the  heart,  the  nature  of  which  is  extremely  obscure." 

But  now  that  the  peculiarities  of  the  circulation  in  the 
brain  have  been  shown  to  be  so  completely  dependent  on  the 
heart's  action,  and  the  relation  of  the  brain  and  heart 
entirely  depending  on  the  blood,  the  pathological  phenomena 
of  the  two  vital  organs  can,  I  think,  be  very  satisfactorily 
explained. 

Symptoms  of  The  symptoms  which  accompany  these  conditions  of  the 
ses  differ!'^'"  brain,  the  idiopathic  and  the  sjTnptomatic,  though  some 
symptoms  may  be  common  to  both,  yet  each  assemblage, 
taken  collectively,  must  be  of  a  very  different  character  j  for 
it  is  reasonable  to  surmise  that  the  symptoms  of  a  disor- 
ganisation of  the  brain,  or  of  its  meninges,  cannot  have 
the  same  influence  upon  the  economy  as  those  changes  in 
the  circulation  within  the  head  which  are  caused  by  a  dis- 
ordered heart. 

Of  the  first  class  of  symptoms,  or  of  those  arising  from  an 
idiopathic  affection  of  the  cerebro-spinal  system,  I  am  not 
now  to  discuss,  but  will  endeavour  to  investigate  only  those 
which  are  developed  in  that  system  when  the  heart's  func- 
tions are  disturbed ;  and  these  symptoms  have  never  been 
enumerated  and  classed  together  as  appertaining  to  the 
semiology  of  the  heart. 
Those  symp-      Such  symptoms,  I  think  it  will  appear,  must  necessarily 
byTdfseased  be  of  two  kinds :  one  caused  by  changes  in  the  systemic,  and 
heart.         ^-^^  Other  by  changes  in  the  ^?</wow2c,  hearty  and  this  view 
of  the  nature  of  the  different  kinds  of  apoplectic  fits,  simple 
as  it  may  appear,  yet  enables  a  satisfactory  explanation  to 
be  given  of  the  various  and  apparently  incongruous  assem- 
blage of  symptoms  of  these  diseases   which   have  been 
grouped  together  by  nosologists,  and  w'ill  also  account  for 
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the  inconsistent  subdivisions  and  number  of  species  which 
they  have  enumerated!* 

For  it  is  clear  that,  as  one  part  of  that  history  includes 
certain  symptoms  caused  by  a  change  in  the  circulation 
of  the  venous  blood  within  the  head,  another  enumerates 
a  series  of  symptoms  produced  by  a  change  in  the  circulation 
of  the  arterial  blood  :  two  perfectly  distinct  conditions  of  the 
nervous  system,  and  thus  confounded  with  one  another. 

That  one  state  of  the  cerebral  circulation  produced  by  a  Apoplexy 
disorder  of  the  right  heart,  and  another  by  a  disorder  of  the  Tenuous  or  ar- 
left,  may  either  of  them  cause  apoplexy,  can  be  clearly 
demonstrated  by  the  differences  of  the  symptoms  in  the  two 
kinds  of  the  disease,  so  that  according  to  the  character  of 
these  symptoms  will  the  seat  of  the  disease  in  the  particular 
heart  be  indicated. 

And  an  important  induction  from  this  view  of  the  patho- 
logy of  apoplexy  is,  that  the  general  system  of  treatment 
ought  to  be  entirely  different  in  the  two  forms  of  the  disease  ; 
whilst  it  likewise  affords  a  satisfactory  explanation  of  the 
remarkable  discrepancy  in  the  principles  of  treatment  which 
have  been  generally  recommended. 

At  the  same  time  that  such  a  distinct  line  of  demarcation 
can  be  legitimately  drawn  between  an  arterial  and  a  venous 
apoplexy,  it  must  not  be  denied  that  examples  may  be  found 
where  these  two  states  of  the  vascular  system  are  combined, 
both  existing  at  the  same  time. 

Confirmatory  of  the  preceding  views,  I  may  observe  that  Anaiogj-  of 
the  condition  of  the  vascular  system  of  the  brain  in  apoplexy  ^p°p'^''>>*<' 
appears  to  bear  a  very  strong  analogy  to  an  inflamed  organ 
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during  the  acute  and  chronic  stages  of  inflammation.  As  in 
arterial  apoplexy  there  is  an  increased  quantity  of  arterial 
blood  in  the  brain,  so  during  the  acute  stage  of  inflammation 
there  is  aii  increase  of  the  arterial  blood  in  the  inflamed  part  j 
and  likewise,  as  in  the  venous  apoplexy,  where  there  is  an 
increased  proportion  of  venous  blood  within  the  head,  so  in 
chronic  inflammation  the  venous  system  of  the  part  affected 
has  become  congested,  and  the  arterial  circulation  so  languid, 
that  the  diseased  organ  appears  to  be  congested  entirely  with 
venous  blood. 

This  analogy  may  be  traced  still  further  by  comparing  the 
most  appropriate  systems  for  the  treatment  of  the  two  forms 
of  apoplexy  with  those  which  are  employed  for  inflamma- 
tion in  its  two  opposite  stages. 

In  acute  inflammation,  as  in  arterial  apoplexy,  a  depletive 
treatment  is  equally  applicable ;  whereas,  when  the  inflam- 
mation is  passive,  evacuating  remedies,  as  in  venous  apoplexy, 
afford  comparatively  but  little  relief,  stimulants  are  in  both 
cases  efficacious. 

Tenousapo-  Reviewing  the  different  accounts  that  have  been  given  of 
the  nature  of  apoplexy,  it  will  be  found  that  some  histories  of 
the  disease  dwell  more  especially  upon  those  symptoms 
which  mark  the  disturbed  state  of  the  venous  circulation,  or 
of  a  disorder  in  the  right  heart.  The  diminished  vigour  of 
the  intellectual  powers,  the  disposition  to  sleep,  and  lethargy, 
the  livid  and  turgid  countenance  from  over-distention  of  the 
subcutaneous  veins,  the  embarrassed  respiration,  the  slow 
and  easily  compressed  pulse,  are  all  symptoms  caused  by  a 
disturbance  in  the  circulation  of  the  venous  system. 
Arterial  apo-  Whereas,  in  those  cases  of  apoplexy  in  which  the  con- 
piexy.  dition  of  the  sensorium  is  altered  from  an  increased  pro- 
portion of  the  arterial  blood,  there  is  giddiness,  headache, 
vertigo,  ringing  in  the  ears,  ocular  spectra,  insomnolency, 
mental  irritability,  flushed  countenance,  along  with  a  vi- 
gorous action  of  the  heart,  and  a  full,  throbbing  arterial 
pulse,  symptoms  all  of  which  indicate  a  disorder  of  the  left 
heart. 

This  account  of  the  nature  of  apoplexy,  and  of  the  two 
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distinct  and  very  different  conditions  of  the  cerebro-spinal 
circulation  in  each  type  of  that  affection^  not  only  affords  a 
most  useful  contribution  to  the  catalogue  of  si/mptoms  in  the  Different 
diseases  of  both  hearts,  but,  as  I  have  already  said,  it  recon-  treatment 
ciles  the  contradictory  accounts  which  have  been  given  of  the 
history  of  the  symptoms  ;  and  more  especially  explains  the 
apparent  inconsistency  in  the  different  modes  which  hav 
been  recommended  for  treating  apoplexy.  I  refer  to  the  one 
system  of  treatment,  which  consists  in  the  use  of  depletive 
means,  and  to  the  other,  wherein  the  propriety  of  exhibiting 
stimuli  is  advocated.  To  affections  of  the  systemic  heart  the 
depletive  system  of  treatment  is  undoubtedly  applicable  j 
but,  where  the  pulmonic  heart  is  gorged  yvith  blood,  the  de- 
pletive system  is  equally  objectionable,  as,  by  still  further 
reducing  the  vital  powers,  the  venous  congestion  will  be 
increased ;  whereas  the  exhibition  of  stimuli  or  cardiacs, 
properly  so  called,  by  invigorating  the  heart,  will  enable  it 
the  better  to  propel  the  blood  into  the  arterial  system.  At 
all  events,  the  effects  of  opening  the  temporal  artery  or  the 
jugular  vein,  both  of  which  have  their  advocates,  must  be  very 
different  in  the  two  forms  of  this  disease  ;  for  whilst  in 
venous  apoplexy  abstracting  a  certain  quantity  of  venous 
blood  might  relieve  the  right  heart  and  the  venous  con- 
gestion in  the  head,  the  abstraction  of  arterial  blood  would 
diminish  the  vigour  of  the  heart,  and,  by  rendering  the 
arterial  stream  in  the  head  less  vigorous,  the  congestion  of 
the  venous  system  would  not  be  diminished. 

The  abstraction  of  a  certain  quantity  of  blood,  I  have  See  p.  105. 
said,  may  relieve  congestion  of  the  right  heart.  Experi- 
ments on  animals  have  distinctly  shown  how,  when  the 
pulmonic  h'.-art  has  become  so  congested  that  it  ceases  to 
beat,  its  pulsations  are  immediately  restored  by  venesection  ; 
so  that  the  abstraction  of  a  limited  quantity  of  blood  in  venous 
apoplexy  will  enable  the  heart  to  propel  its  contents  with 
more  force  ;  the  quantity  of  the  vital  element,  however,  which 
is  abstracted  ought  to  be  so  moderate  that  the  vigour  of  the 
circulation  shall  not  be  diminished. 

Hysteria.  —  What  has  now  been  said  of  the  nature  of  Hysteria. 
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apoplexy  is,  in  many  respects,  applicable  to  other  fits, 

especially  to  those  of  hysteria,  epilepsy,  and  convulsions,  all  of  , 

which  may  be  considered  as  "  different  links  of  one  chain,  , 

caused  by  changes  in  the  circulation  of  the  blood  within  | 

the  head;"  and  which  changes  in  the  circulation  of  the  1 
cerebro-spinal  system  I  shall  also  endeavour  to  show  are, 
at  least  in   many  instances,  caused  by  a  primary  alFec- 

SeeAppeu-    fion  of  the  heart,  and  may,  therefore,  be  added  to  the  j 

catalogue  of  symptoms  of  a  disordered  heart.  j 

Considered        The  pathology  of  hysteria  has  never  been  very  clearly  ex-  ' 

as  one  of  the  ,         .  ,  ,  ■  n    ^       •a-l  I 

neuroses.      plained,  and  nosological  writers  have  been  satisfied  with 

arranging  it  amongst  nervous  diseases,  though  it  may,  I  i 
think,  be  distinctly  shown  to  be  most  commonly  symp-  i 
tomatic  of  an  affection  of  the  heart ;  the  various  symptoms  ' 
which  characterise  it  being  all  referable  to  changes  in  the  j 
distribution  of  the  blood  in  the  cerebro-spinal  system,  and 
the  hystei'ic  paroxysm  being  alwa}'s  preceded  or  accom- 
panied by  palpitations  more  or  less  violent.  ' 

Amongst  the  more  striking  symptoms  of  hysteria  may  be  | 
enumerated  palpitation  of  the  heart,  dyspnoea,  involuntary  j 
movements  of  the  muscles,  temporary  disturbance  of  the  j 
intellectual  powers,  screaming,  sighing,  sobbing,  weeping, 
laughing,  all  these  being  instinctive  acts  of  the  economy,  as 
See  p.  71.      I  formerly  pointed  out,  which  are  employed  by  the  vis  con- 
servatrix  to  restore  a  disturbed  circulation. 

The  causes,  too,  which  produce  hysteria  afford  another 
channel  of  evidence  to  prove  that  the  primary  affection  is 
often  seated  in  the  heart.    Mental  emotions,  and  these  in 
persons  of  an  irritable  and  easily  excited  temperament,  are  ' 
the  most  common  causes  of  an  hysteric  paroxysm.  ' 

There  is  still  another  and  no  less  important  source  of 
evidence  that  the  heart  is  the  organ  which  is  often  pri- 
marily affected  in  hysteria,  afforded  by  the  class  of  medi-  j 
cines  which  are  successfully  employed  for  the  treatment  of  ' 
hysterical  affections,  all  these  being  such  as  are  well  known 
to  act  upon  the  organs  of  circulation — such  as  antimony, 
iron,  copper,  zinc,  and  all  the  antispasmodics  commonly  so- 
called. 
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Epilepsy,  likewise,  is  by  no  means  an  uncommon  symptom  Epilepsy, 
in  those  affected  with  a  disorder  of  the  heart,  and  the 
circumstance  of  a  person  being  subject  to  epileptic  fits 
points  out  the  propriety  of  examining  the  condition  of  the 
heart,  in  order  to  ascertain  how  far  the  fit  depends  on  a  dis-  ; 
turbed  circulation,  and  not  upon  any  primary  disease  of  the 
encephalon,  or  may  be  symptomatic  of  some  disease  of  the  ab- 
dominal viscera.  "  I  have  seen,"  observes  Parry,  "  several 
instances  in  which  epileptic  fits  immediately  followed  violent 
palpitation  of  the  heart,  which,  in  one  of  the  cases,  was 
excited  by  merely  a  disagreeable  smell,  and  produced  the 
paroxysm  in  a  patient  who  was  never  previously  so  affected. 
It  may,  indeed,  with  great  reason  be  doubted  whether  palpi- 
tation be  not  a  prelude  to  the  fit  in  most  cases,  although  in 
many  the  approach  of  the  paroxysm  is  so  rapid  that  the 
true  series  of  s5'^mptoms  elude  or  escape  observation." 

I  may  here,  too,  remark,  that  the  cases  of  epilepsy,  like 
those  of  hysteria,  which  are  under  the  influence  of  medical 
treatment,  have  usually  been  relieved  by  such  remedies 
as  act  upon  the  circulation,  and  of  which  I  might  quote 
many  examples. 

The  convulsive  movements  which  accompany  the  epileptic 
as  well  as  the  hysteric  paroxysm  must  have  the  effect  of 
assisting  in  restoring  the  circulation,  which  in  these  affec- 
tions is  so  manifestly  deranged ;  for,  as  I  have  shown  that 
in  all  disorders  of  the  heart  where  convulsive  movements 
take  place,  as  these  movments  must  increase  the  quantity 
of  blood  in  the  left  ventricle,  so  it  may  be  expected  that  it 
will  only  be  in  those  conditions  of  the  heart  where  there  is 
a  want  of  systemic  blood  that  convulsions  will  take  place 
spontaneously,  and  as  a  restorative  or  curative  act  of  the 
economy. 

Convulsions. — Of  that  class  of  symptoms  in  diseases  of  the  Convulsions, 
heart  derived  from  the  spinal  chord  in  which  only  the 
nerves  of  the  motor  column  are  affected,  the  most  remark- 
able are  convulsions ;  and  these  take  place  occasionally  in 
all  the  various  kinds  of  fits,  and  in  those  too  whose  character 
seems  perfectly  different. 
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Th«y  arise 
from  two 
eausei. 

Hippocrates 
Aphor.,  sect, 
Ti.,  {  a. 

ConvulsioriB 
from  deple- 
tion. 


See  page  165, 


GoDTulsions 
from  reple- 
tion. 


Gonvulsions  may  be  caused  either  from  a  diminution  or 
from  an  increase  in  the  circulation ;  or,  as  was  observed  by 
the  father  of  medicine,  convulsions  may  arise  either  from 
evacuation  or  from  repletion." 

In  most  cases  of  those  convulsions  which  arise  from 
"evacuation,"  or  when  such  a  diminution  has  taken  place 
in  the  blood  within  the  heart  as  to  cause  syncope,  general 
convulsive  movements  succeed  the  loss  of  sense  and  volun- 
tary motion ;  and,  as  has  been  already  fully  explained,  the 
convulsions  are  in  this  case  resorted  to  by  the  economy  in 
order  to  increase  the  vigour  of  the  enfeebled  heart  by  in- 
creasing the  quantity  of  its  systemic  blood. 

And  so  it  will  be  found,  in  all  those  affections  of  the  heart 
that  are  sometimes  accompanied  by  fits  of  syncope,  that  con- 
vulsions generally  succeed  the  fainting  state,  the  musculo- 
cardiac  function,  under  such  circumstances,  invigorating  the 
central  organ,  and  thus  causing  more  blood  to  be  impelled 
into  the  cerebro-spinal  system. 

The  convulsions  from  "  repletion"  are  caused  by  those 
conditions  of  the  fiervous  system  wherein  there  is  a  con- 
gestion of  blood  in  the  cerebral  vessels  :  and  in  many  of 
such  cases  the  functions  of  the  heart  have  been  primarily 
disturbed ;  so  that  apoplexy,  hysteria,  and  epilepsy  are  all 
accompanied  with  convulsive  movements. 

Other  muscles  besides  those  which  are  employed  in  the 
several  acts  of  the  economy  for  restoring  a  disturbed  circu- 
lation are  liable,  although  in  a  much  less  degree,  to  convul- 
sive movements  in  disorders  of  the  heart.  Tremors,  such  as 
the  trembhng  of  the  hands  from  fear,  shivering,  an  inordi- 
nate desire  to  empty  the  bladder  or  rectum,  are  all  examples 
of  partial  convulsive  or  spasmodic  movements  depending 
upon  the  condition  of  the  heart. 

The  phenomena  of  chorea  are,  likewise,  well  worthy  of 
contemplation  j  and  is  it  not  a  remarkable  circumstance 
that  the  unceasing  movements  of  the  muscles  which  take 
place  during  wakefulness  should  altogether  cease  during 
sleep  in  those  afflicted  with  chorea  ?  And,  as  the  circulation 
is  perfectly  different  in  these  two  states  of  the  system,  may 
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not  the  functions  of  the  heart  have  a  great  share  ia  causing 
some  of  the  phenomena  accompanying  this  disease  ? 

Involuntary  movements,  especially  of  the  limbs,  or  twitch- 
ings  in  particular  muscles,  are  by  no  means  infrequent  during 
imperfect  sleep,  as  happens  when  the  circulation  has  been 
disturbed  by  a  full  stomach,  by  flatulence,  or  by  the  pre- 
sence of  indigestible  food  3  and  I  have  often  known  those 
with  a  disorder  of  the  heart  have  their  sleep,  which  usually 
was  very  imperfect,  accompanied  with  convulsive  movements, 
but  of  which  they  were  not  themselves  conscious. 

There  is  another  affection  of  the  organs  of  active  motion  Paralysis; 
symptomatic  of  a  disordered  circulation,  and  which  is  of  a 
very  opposite  character  from  convulsions,  the  muscles  in 
such  cases  losing  to  a  greater  or  less  degree  their  contractile 
power,  and  sometimes  becoming  completely  paralysed. 

This  affection  of  the  motor  column  of  the  spinal  chord  ^^°^°J^fS 
may  be  observed  in  those  cases  of  a  disordered  heart  arising  i<^<^^^^  in. 
from  violent  mental  emotion,  and  from  the  abuse  of  nar- 
cotics}  and  the  impaired  power  of  motion,  remaining  (<• 
very  lengthened  period  in  some  cases,  and  in  others  being 
merely  transitory. 

A  lady,  who  had  a  congested  heart  caused  by  grief,  after  Caee^ 
losing  for  some  time  the  power  of  motion  and  feeling  of  one 
side,  the  face  and  upper  extremity  of  the  body  recovered, 
and  at  the  same  time  the  lower  extremity  of  the  opposite 
side  became  affected,  and  thus  she  was  disabled  from  using 
both  of  the  lower  limbs. 

Sometimes  the  motor  column  of  one  side  and  the  sensory  Both  motor 

an  d  sensory 

column  of  the  opposite  side  become  affected  in  the  same  coiumnaaf- 
manner. 

A  gentleman  was  attacked  with  a  paralysis  of  the  left  side  Case, 
of  the  body,  and  on  the  following  morning  he  had  an  apo- 
plectic fit,  during  which  the  whole  of  the  right  side  was  in 
perpetual  convulsions. 

A  similar  condition  of  the  motor  column  of  the  spinal 
chord  may  be  observed  in  either  several,  or  in  only  one 
nervous  trunk.    A  young  lady,  suffering  from  a  disordered  Case, 
heart,  lost  the  power  of  moving  the  right  hand  to  such  a 
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CuUen, 

Altered  sen- 
sibilit}'. 


Sensibility 
impaireJ." 


Case. 


Increased 
sensibility. 

Case^ 


Neuralgic 
pains. 


Tic  doulou- 
reux. 


degree  that  she  was  quite  unahle  to  move  her  fingers,  but 
the  power  returned  by  the  employment  of  cardiac  remedies. 

In  some  cases  of  paralysis,  besides  the  loss  of  motion, 
there  is  also  loss  of  sensation,  both  columns  of  the  spinal 
chord  being  simultaneously  afiFected.  "  In  palsy  the  loss  of 
motion  is  often  accompanied  with  a  loss  of  sense." 

Another  class  of  symptoms  which  are  met  with  in  dis- 
turbances of  the  heart  arise  from  affections  of  the  nerves  of 
sensation,  or  of  the  sensory  column  of  the  spinal  chord ; 
these  nerves  in  one  class  of  cases  losing,  more  or  less,  their 
sensibility,  and  in  another  class  their  sensibility  is  morbidly 
increased. 

Impaired  sensation  of  the  senso7'j/  nerves  happens  in  those 
affections  of  the  heart  wherein  so  great  a  disturbance  of  the 
circulation  has  been  produced  that  some  of  the  functions  of 
the  whole  cerebro-spinal  system  are  disturbed.  In  other 
cardiac  diseases  the  powers  of  only  a  limited  number  of 
these  nerves  are  impaired.  A  young  woman,  afflicted  with 
hysteria,  entirely  lost  the  sense  of  touch  in  one  of  her  hands 
and  fingers,  whilst  she  retained  the  powers  of  motion. 

A  morbid  sensibility  of  the  sensory  nerves  is  by  no  means 
of  rare  occurrence  in  disorders  of  the  heart.  An  athletic 
youth  complained  of  tingling  sensations  in  several  of  the 
fingers  of  one  hand,  and,  after  trying  various  means  ineffec- 
tually, I  was  led  to  examine  the  state  of  the  circulating 
organs.  The  radial  pulse  being  small,  and  the  cardiac  pulse 
vigorous,  it  appeared  not  improbable  that  the  sensations  in 
the  fingers  might  be  symptomatic  of  a  disturbed  circulation 
affecting  in  a  particular  manner  the  spinal  chord.  Leeches 
■were  applied  to  the  cardiac  region,  and,  with  the  addition  of 
some  antimonials,  all  the  symptoms  were  quickly  relieved. 

A  great  variety  of  painful  feelings,  such  as  those  anoma- 
lous sensations  in  the  arms,  neck,  and  chest,  which  consti- 
tute angina  pectoris,  are  all  referable  to  a  disordered  condition 
of  the  sensory  column  of  the  spinal  chord,  and  have  been 
considered  to  be  symptomatic  of  an  ossification  of  the  co- 
ronary arteries.  And,  too,  painful  affections  of  a  particular 
nerve,  especially  of  the  different  branches  of  the  fifth  pair 
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ma^,  in  some  instances,  be  observed  to  be  symptomatic  of  a 
disturbed  heart. 

A  woman  complained  for  several  years  of  a  painful  afifec-  Case, 
tion  of  the  branches  of  the  facial  nerve  of  the  left  side,  which 
had  all  the  character  of  ''tic  douloureux."  An  increased  im- 
pulse of  the  heart  led  me  to  apply  leeches  upon  the  precordial 
region,  by  which,  along  with  the  administration  of  antimo- 
nials,  the  action  of  the  heart  was  restored,  and  the  affection 
of  the  nerves  completely  subdued. 

Ringing  hi  the  Ears. — Of  the  sympathetic  affections  of  par-  Tinnitus 
ticular  ner\  es  in  diseases  of  the  heart,  there  are  none  more 
remarkable  than  those  of  hearing  and  of  sight ;  and,  although 
those  authors  who  have  professedly  treated  of  the  diseases 
of  the  ear,  and  also  of  the  eye,  have  noticed  those  affections, 
yet  no  one,  as  far  as  I  know,  has  ever  pointed  out  the  im- 
portant pathological  fact  that  morbid  sounds  in  the  ears  and 
false  images  before  the  eyes  are  symptomatic  of  a  disordered 
heart,  until  I  published,  some  years  ago,  two  papers  on  these  See  Appen- 
interesting  subjects.* 

Of  all  the  symptoms  derived  from  the  cerebro-spinal  sys- 
tem characteristic  of  a  disordered  heart,  morbid  sounds  in 
the  ear  may  be  deemed  one  of  the  most  remarkable. 

The  transitory  ringings  in  the  ears,  caused  by  violent  Causes  of 
mental  emotion,  offers  an  illustration  of  the  effects  of  a  dis- 
turbance in  the  action  of  the  heart  upon  the  organ  of 
hearing  ;  and,  when  there  is  a  permanent  derangement  in 
the  circulation,  it  can  then  be  readily  explained  how  the 
disturbed  state  of  that  organ  should  also  become  permanent, 
and  afford  a  most  unequivocal  symptom  of  a  disordered 
heart. 

That  sounds  in  the  ears  may  be  produced  by  a  diminution  by  a  diminu- 

^  tion  of  blood; 

in  the  supply  of  the  arterial  blood  to  the  brain,  is  proved  by 
these  sounds  being  the  effect  of  large  depletions  ;  and  they 
are,  indeed,  well  known  to  be  the  signs  of  approaching  syn- 
cope from  bloodletting.    The  tinnitus  which  accompanies 


*  Lancet,  1834. 
2  A 


from  ple- 
thora. . 


Effect  of  the 
contact  of 
the  auditory 
artery  and 
nerve. 


Haller. 


Character  of 
the  sounds. 
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some  of  the  diseases  of  the  heart  may,  likewise,  be  caused,  in 
all  probability,  by  the  quantity  of  the  arterial  blood  in  the 
brain  being  diminished. 

Besides  the  morbid  sounds  produced  by  a  temporary  di- 
minution in  the  vigour  of  the  cerebral  circulation,  such  as 
take  place  when  the  heart  has  become  overloaded  with  blood 
from  violent  mental  emotions,  there  are  other  conditions  of 
that  organ  which  render  it  incapable,  notwithstanding  an 
increase  of  its  impetus,  to  propel  the  necessary  quantity  of 
blood  to  the  brgjn,  and  thus  arise  sounds  in  the  ears.  And 
it  would  be  important  to  ascertain  what  are  the  particular 
affections  of  the  heart  which  cause  such  morbid  sounds. 

That  morbid  sounds  are  produced  by  changes  in  the 
circulation  in  the  bloodvessels  of  the  ear  is  extremely  pro- 
bable from  what  is  known  of  their  arrangement.  "  The 
basilar  artery  furnishes  the  internal  audative,  a  branch 
which  passes  into  the  internal  audative  canal,  to  be  dis- 
tributed on  the  internal  ear,  and  is  accompanied  with  the 
nerve  of  hearing."  The  close  contact  of  the  artery  and 
nerve,  and  the  movements  of  the  artery  being  communicated 
to  the  organ  of  hearing  by  the  sohd  bones  through  which  it 
passes,  have  been  considered  sufficient  to  influence  the  func- 
tions of  the  nerve,  and  thus  cause  sounds. 

The  sounds  which  are  symptomatic  of  a  disordered  heart 
vary  in  their  character.  They  are  sometimes  perceived  in 
both  ears,  but  more  generally  in  only  one  of  them  ;  they  are 
usually  unremitting,  but  vary  in  intensity,  and  are  louder 
when  in  bed,  so  much  so  as  frequently  to  prevent  sleep ;  and 
they  may  continue  for  months,  or  even  years.* 

Those  who  are  thus  afiFected  compare  the  unnatural  noise 
to  the  rushing  of  waters,  the  roaring  of  the  sea,  the  ringing 
of  distant  bells,  or  to  the  sound  of  boiling  water,  and  the 
like. 

At  the  same  time  that  a  person  complains  of  such  sounds. 


*  Abercromby  narrates  a  case  of  a  person  who  was  deaf  when  he  sat 
up,  but  could  hear  when  he  was  placed  in  the  horizontal  posture. 
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there  is  no  change  experienced  in  the  functions  of  the  ear,  as 
far  as  regards  its  power  of  distinguishing  diflferences  in  the 
intensity  of  the  natural  sounds. 

A  lady  was  suddenly  thrown  into  deep  affliction,  which  Case, 
was  immediately  followed  by  a  violent  palpitation  of  the 
heart.  About  fourteen  days  afterwards,  the  palpitations 
never  having  subsided,  she  heard  a  noise  in  one  ear,  which 
she  mistook  for  the  sound  of  carriages  passing  in  the  street. 
This  noise  continued,  with  remissions,  and  she  sometimes 
perceived  it  in  both  ears. 

Besides  those  which  are  produced  by  chang  es  in  the  Morbid 
circulation  in  the  brain,  there   are  other  sounds  which  heart, 
originate  in  the  heart  itself,  caused  by  alterations  of  its 
structure,  and  which  sounds  are  conveyed  to  the  organ 
of  hearing  through  the  medium  of  the  bony  framework  of 
the  chest  and  head. 

When  a  person  is  in  health,  and  the  action  of  the  heart 
tranquil,  its  movements  are  quite  imperceptible  to  himself ; 
but  whenever  its  impulse  is  increased  beyond  a  certain  limit, 
and  more  especially  when  the  bony  parietes  of  the  chest  are 
not  loaded  with  soft  parts,  then  both  the  impulse  and  the 
sounds  of  the  heart  may  become  perceptible,  particularly 
when  he  is  in  bed. 

In  some  diseases,  especially  in  those  where  the  auriculo- 
ventricular  orifices  are  changed  in  their  form,  entirelj'  new 
sounds  are  produced  by  the  alterations  in  the  currents  of 
the  blood ;  and  these  sounds  are  sometimes  so  intense  as  to 
be  conveyed  to  the  ear  of  the  patient,  so  that  when  he  is 
perfectly  tranquil,  and  his  mind  undisturbed  by  sur- 
rounding objects,  the  peculiar  sounds  of  the  diseased  heart 
become  distinctly  audible  to  himself,  and  are  referred  by 
him  to  some  sonorous  body  at  a  distance. 

A  countryman,  in  whom  the  auriculo- ventricular  opening  Case  com- 
of  the  systemic  heart  was  not  larger  than  the  diameter  of  a  Mr,"Kfe'rnMu 
carotid  artery,  was,  during  seveual  months  before  his  deaths 
much  disturbed,  when  in  bed,  by  a  noise  which  he  imagined 
to  be  the  barking  of  a  dog  at  a  neighbouring  farmhouse. 
On  coming  to  London,  he  was  surprised  at  being  disturbed 


180 


SYMPTOMS  OF  DISEASES  OF  THE  HEART 


by  what  he  supposed  to  be  the  barking  of  the  same  dog  j 
but  his  surprise  ceased  when  it  was  explained  to  him  that 
the  sound  originated  in  his  own  chest,  the  bellows-sound 
being,  in  his  case,  remarkably  strong. 
Musci  voii-  Ocular  Spectra. — False  images  appearing  before  the  eyes, 
and  various  imperfections  in  the  functions  of  the  retina,  form 
another  class  of  important  symptoms  in  the  diseases  of  the 
heart. 

Many  who  are  suffering  from  a  permanent  disorder  of  the 
heart  have  peculiarities  in  their  sight,  which  are  caused  by 
changes  in  the  circulation  within  the  head  ;  so  tiiat  certain 
disturbances  in  the  functions  of  the  retina  become  as  im- 
portant diagnostic  symptoms  in  diseases  of  the  heart  as 
those  which  take  place  in  the  organ  of  hearing. 

The  changes  in  the  functions  of  the  retina  to  which  I 
allude  are  false  images,  or  the  appearance  of  bodies  floating 
before  the  eyes,  sparks  of  fire,  dimness  of  sight,  even  to 
blindness  ;  all  which  symptoms  may  either  exist  separately, 
and  in  one  or  both  eyes,  or  they  may  be  combined  with 
other  disturbances  in  the  cerebro- spinal  system. 
Case.  My  attention  was  first  directed  to  these  affections  of  the 

retina  being  symptoms  of  a  disordered  heart  in  the  case  of  a 
young  lady  who  was  suffering  from  ocular  spectra ;  and,  not 
being  able  to  refer  this  affection  either  to  congestion  in  the 
brain,  to  a  disturbance  in  the  digestive  organs,  nor  to  any 
change  in  the  eyes  themselves,  and  finding  that  the  action  of 
the  heart  was  considerably  disturbed,  the  spectra  disappeared 
whenever  the  healthy  state  of  the  circulation  was  restored. 
Case.  A  man  who  had  a  diseased  heart  for  several  years, 

brovight  on  from  running  so  violently  that  he  fell  down 
senseless,  some  time  afterwards  met  with  a  severe  afflic- 
tion by  which  he  was  greatly  excited,  and  which  was 
immediately  followed  by  a  dimness  in  the  vision  of  his  right 
eye.  Fifteen  months  subsequently,  when  I  saw  him,  the  sight 
was  in  the  precise  condition  it  was  at  the  commencement  of 
the  disease,  the  sphere  of  vision  not  being  altogether  de- 
stroyed, so  that  he  was  still  able  to  distinguish  a  small 
portion  of  any  object. 
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The  "dizzy  mist  swimming  before  the  sight"  of  the  page89, 
surprised  lover,  so  admirably  described  by  the  dramatist, 
points  out  the  immediate  eflFects  of  a  temporary  increase  of 
the  heart's  action  on  the  cerebral  circulation. 

In  congestion  of  the  heart,  ocular  spectra  are  by  no 
means  an  infrequent  symptom ;  whilst  in  febrile  diseases 
the  appearance  of  false  images  and  of  sparks  of  fire  before 
the  eyes  are  almost  constantly  present,  especially  during  the 
acute  stage  of  these  maladies. 

"  My  undulating  life  "vvas  as 
The  fancied  lights  that  flitting  pass 
Our  shut  eyes  in  deep  midnight, 
When  fever  begins  upon  the  brain." 

Bykon. 

And  these  affections  of  the  retina  may  also  depend  upon 
a  diminution  of  the  arterial  blood  within  the  head,  one 
of  the  most  familiar  illustrations  of  which  being  those  ocular 
spectra  which  follow  a  large  bloodletting,  or  a  profuse  spon- 
taneous hemorrhage. 

Ocular  spectra,  I  may  here  observe,  arise  from  other 
causes  besides  a  disordered  heart.  They  frequently  are 
symptoms  of  some  disturbance  in  the  digestive  organs,  of 
diseases  within  the  head,  in  the  eye  itself,  or  in  the  pai'ts 
immediately  surrounding  the  globe. 

Before  concluding  these  observations  on  the  symptoms  of  concluding 
diseases  of  the  heart  which  are  derived  from  the  cerebro-spinal 
system,  I  may  briefly  recapitulate  the  more  important  points 
that  I  have  endeavoured  to  establish. 

1st.  We  have  seen  that  many  phenomena  of  the  cerebi'o- 
spinal  system  are  dependent  upon  the  due  circulation  of  the 
blood,  and  that  all  these  phenomena  are  modified  by  dis- 
turbances in  the  circulation. 

Sndly.  That  the  changes  produced  in  the  cerebro-spinal 
system  by  disturbances  in  the  circulation  afford  numerous 
and  important  symptoms  in  the  diseases  of  the  heart. 

3rdly.  That  these  symptoms  are  derived  either  from 
simultaneous  changes  which  have  taken  place  in  the  func- 
tions of  the  whole  nervous  system,  from  changes  in  either  of 
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the  nervous  centres,  or  from  changes  in  one  part  or  on  an 
insulated  portion  of  the  brain  or  spinal  chord. 

4thly.  That  these  symptoms  are  caused  by  changes  in  the 
circulation  of  the  blood,  either  in  the  whole  or  in  particular 
parts  of  the  nervous  system. 

5thly.  That  changes  in  the  circulation  are  caused  by 
alterations  in  the  proportions  of  the  arterial  and  venous  blood 
in  the  whole  or  in  particular  portions  of  the  cerebro-spinal 
system. 

6thly.  That  the  various  changes  in  the  whole  or  in  por- 
tions of  the  cerebro-spinal  system  during  sleep  and  wake- 
fulness afford  evidence  of  the  influence  of  the  circulation 
upon  the  functions  of  that  system. 

7thly.  That,  although  some  of  the  diseases  of  the  cerebro- 
spinal system  may  be  caused  by  morbid  changes  primarily 
affecting  that  system,  yet  most  of  the  diseases  which  are 
usually  called  "  nervous  "  depend  upon  a  primary  disorder  of 
the  heart. 

Sthly.  That  the  different  kinds  of  fits  arise,  in  most  in- 
stances, from  disturbances  in  the  cerebro-spinal  circulation, 
caused  by  a  disorder  in  the  functions  of  the  heart. 

Qthly.  That  one  class  of  these  fits  arises  from  changes  in 
the  systemic,  and  another  class  from  changes  in  the  pul- 
monic, heart. 

lOthly.  That  pathological  science  has  not  yet  advanced  so 
far  as  to  enable  us  to  discriminate  what  are  the  particular 
disorders  of  the  heart  which  affect  portions  of  the  nervous 
system,  and  which  cause  the  particular  symptoms  •  and  how 
it  is  that,  if  several  persons  with  apparently  the  same  con- 
dition of  the  heart,  one  of  them  should  have  ocular  spectra, 
another  ringing  in  the  ears,  another  convulsions,  and  another 
palsy. 

llthly.  That  the  various  phenomena  of  the  cerebro-spinal 
system  caused  by  modifications  in  the  circulation  have  a 
strict  analogy  to  the  cfiFects  of  those  medicinal  substances 
which  influence  one  portion  only  of  the  nervous  system. 
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CHAPTER  IX. 

SYMPTOMS    OF    DISEASES    OF   THE   HEART    DERIVED  FROM 
THE  RESPIRATORY  SYSTEM. 

Co-operation  in  the  functions  of  the  respiratory  organs  and  the  heart,  both  in 
health  and  in  disease ;  ititimate  relation  of  these  ttoo  organs ;  the  par- 
ticular ST/mptoms  iji  diseases  of  the  heart  derived  from  cha7iges  in  the 
respiratary  system  ;  table  of  the  symptoms ;  symptoms  from  changes  in 
thepulmo- cardiac  function;  changes  in  the  frequency,  rhythm,  and  i^iteiisity 
of  the  breathing ;  ptdmonary  hemorrhage ;  pxdmonary  apoplexy ;  sob- 
bing; sighing;  weeping;  screaming;  laughing;  sneezing;  hiccup; 
changes  in  the  voice. 

Reciprocal 

When  investigatinsr  the  semiology  of  the  heart,  and  prose-  influence  of 

=        o  >  f  theluagsand 

cuting  our  inquiries  into  the  influence  of  its  disordered  func- 
lions  upon  the  different  systems  of  the  economy,  of  no  less 
importance,  we  shall  find,  than  the  cerebro-spinal  system  is 
the  respiratory  —ti  system  with  which  the  functions  of  the 
heart  are  so  intimately  associated  in  the  healthy  state  of  the 
body,  and  which  is  alike  influenced  by  that  system  when 
there  is  any  disorder  in  the  central  organ  of  the  circulation,  jnustrated  in 

Some,  indeed,  of  the  disorders  of  the  pulmonary  apparatus  eases.'^*^" 
of  which  I  am  about  to  treat  may  have  been  considered  by 
pathological  writers  as  symptomatic  of  a  diseased  heart ;  yet 
there  are  many  others  which  have  been  entirely  overlooked ; 
and,  as  I  had  occasion  to  mention  when  pointing  out  the 
symptoms  of  a  disordered  heart  which  are  derived  from  the  soraepui- 
cerebro-spinal  system,  so  I  shall  now  endeavour  to  show  Srders^are'' 
that  there  are  pulmonary  affections  which,  although  they  ofadUersei 
have  been  arranged  in  systems  of  nosology  amongst  the 
idiopathic  diseases  of  the  lungs,  are,  in  reality,  symptomatic 
of  a  disordered  heart. 

Further,  it  will  appear  that  as  many  symptomatic  affections 
of  the  cerebro-spinal  system  are  successfully  treated  by  those 
remedies  which  exercise  their  influence  upon  the  heart,  so 
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likewise,  there  are  many  affections  of  the  respiratory  organs, 
which  are  reheved  by  those  means  which  are  known  to 
have  a  direct  or  specific  influence  upon  the  organs  of  cir- 
culation. 

Co-operation  All  the  modifications  to  which  the  functions  of  the  respi- 
witi!  uie""'  ratory  organs  are  liable  are  to  be  met  with  in  disorders  of  the 
dfseaVe"  heart ;  and,  the  functions  of  the  heart  and  lungs  being  so 
intimately  associated  in  their  healthy  condition,  no  change, 
however  slight,  can  take  place  in  the  functions  of  the  one 
organ  without  producing  some  corresponding  change  in  those 
of  the  other. 

However  great  may  be  the  influence  which  the  functions 
of  the  lungs  have  upon  the  heart,  in  a  still  more  remarkable 
degree  do  the  functions  of  the  heart  influence  the  respiratory 
organs.  The  heart's  actions  are  necessarily  varying,  from  the 
almost  constant  changes  required  in  the  distribution  of  the 
blood  to  the  various  organs  ;  but  respiration  is  always  equal 
and  regular  unless  when,  from  changes  in  the  heart,  the  pul- 
monary circulation  suffers  a  corresponding  change. 
The  lungs         The  two  hearts  have  no  immediate  connection  with  one 
betweeiuhe   another  excepting  through  the  medium  of  the  lungs.  The 
hearts!"^  ^^^^  currents  of  the  blood  poured  out  from  the  systemic  heart, 
however  modified  may  be  the  stream,  can  have  no  influence 
on  the  right  heart,  at  least  until  the  blood  has  passed  through 
the  whole  capillary  and  venous  systems.    The  lungs,  indeed, 
form  the  only  link  between  the  right  and  left  hearts,  a  direct 
communication  existing  between  them  through  the  pulmo- 
nary vessels  ;  and  this  relation  between  the  organs  of  circula- 
tion and  respiration  is  strikingly  illustrated  by  the  effect 
which  increasing  the  respirations  has  in  increasing  the  action 
See  p.  59.      of  the  heart,  and  the  quickening  of  the  respiration  by  the 
increase  of  the  circulation. 

Both  the  The  influence  of  mental  emotions  on  the  heart  causes  like- 

lungs  and 

teart  are      wisc  a  Corresponding  effect  upon  the  organs  of  respiration :  

fluenced'by  "        heart  but  breast  did  beat, 

mental  emo-  So  mucli  deranged  all  seemed  ;" 

tion,  °  ' 

and,  besides  the  changes  in  the  breathing,  "  the  breathless 
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anxiety"  of  those  suffering  from  violent  mental  excite- 
ment, there  are  changes  in  the  expression  of  the  coun- 
tenance which  have  been  so  faithfully  delineated  by  Sir 
Charles  Bell,  and  so  admirably  explained  by  the  respiratory 
uerves. 

In  the  healthy  state  of  the  thoracic  viscera  I  have  endea-  influence  of 
voured  to  demonstrate  that  the  pulmonary  vessels,  besides  cajXc  fuac- 
conveying  the  venous  blood  from  the  heart  to  the  lungs,  and 
again  returning  it,  arterialised,  from  the  lungs  to  the  heart, 
perform  another  very  important  function  in  the  circulation, 
by  receiving  all  such  blood  as  the  heart's  cavities  have  not 
the  capacity  to  contain  whenever  the  exit  of  the  arterial 
blood  from  the  left  heart  is  impeded,  or  the  return  of  the 
venous  blood  to  the  right  heart  is  accelerated.    This  func- 
tion of  the  lungs  is  perfectly  distinct,  and  of  quite  a  different 
character,  from  the  function  of  arterialising  the  blood.    It  is 
purely  a  physical  function,  whereas  the  oxygenation  of  the 
blood  is  a  chemical  one.    Hence  life  may  be  extinguished 
or  suffocation  may  be  caused  either  by  the  pulmonary  circu- 
lation being  stopped,  producing  pulmonary  congestion,  or 
by  the  inhalation  of  deleterious  air  destroying  the  vital  pro- 
perties of  the  blood. 

By  a  knowledge  of  this  puhno-cardiac  function  we  are  en-  symptoms 

.  ,  .         .  from  changes 

abled  to  explain  not  only  many  physiological  phenomena,  in  it; 
but  we  can  satisfactorily  account  for  many  symptoms  in  the 
disorders  of  the  heart — symptoms  wherein  modifications 
take  place  in  the  quantity  of  blood  congested  in  the  pulmo- 
nary vessels ;  and  it  matters  not  what  the  disease  of  the 
heart  is  that  causes  an  impediment  in  the  pulmonary  circu- 
lation, for  it  is  sufficient  to  effect  such  a  purpose  that  the 
currents  of  the  blood  in  the  interior  of  the  heart  be  altered, 
whether  from  a  change  in  the  cavities  of  the  right  or  left 
side,  or  in  the  cavities  of  both  hearts. 

We  may,  indeed,  observe  a  chain  of  symptoms  caused  by 
disturbances  of  the  pulmo-cardiac  function,  varying  from  a 
slight  and  merely  temporary  alteration  of  breathing,  and 
progressively  increasing  in  severity  until  we  meet  with 
examples  in  which  the  impediment  to  the  pulmonary  cir- 

2  B 
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culation  is  so  considerable  as  to  create  much  embarrass- 
ment of  breathing,  asthma,  cough,  and  even  pulmonary- 
hemorrhage. 

connection  in  From  the  account  which  has  been  given  of  the  nature  of 
of  the  lutigs  the  jmlmo-car-diac  function,  it  is  quite  evident  that  no  change 
an  leait.  take  place  in  the  action  of  the  heart  without  producing 

an  immediate  and  direct  influence  upon  the  pulmonary  cir- 
culation. And,  if  we  but  glance  over  the  phenomena  of  life, 
every  perceptible  alteration  in  the  functions  of  one  of  these 
two  vital  organs  will  be  observed  to  be  followed  by  some 
modification  in  the  functions  of  the  other.  The  heart  cannot 
have  its  beats  increased,  however  slightly,  without  respira- 
tion being  proportionably  quickened  ;  and,  if  such  be  the 
connection  in  the  healthy  condition  of  these  organs,  what 
are  we  to  look  for  when  either  of  them  becomes  diseased  ? 
And  is  it  not  legitimate  to  conclude  that  the  same  co- 
operation and  dependence  of  the  heart  upon  the  lungs,  and 
of  the  lungs  upon  the  heart,  so  remarkable  in  health, 
will  be  developed  when  the  functions  of  either  of  them  is 
disordered  ? 

The  truth  of  this  induction  receives  additional  confirma- 
tion by  many  pathological  facts,  and  its  importance  in  the 
healing  art  cannot  be  too  much  dwelt  upon.  It  will  enable 
us  to  discriminate  what  are  the  idiopathic  or  primary,  and 
what  are  the  symptomatic  or  secondary,  affections  of  these 
two  systems,  the  circulatory  and  respiratory  j  it  will  account 
for  many  serious  errors  which  have  crept  into  our  systems 
of  nosology,  whilst  it  will  also  lead  ultimately  to  a  rational 
method  for  the  treatment  of  many  of  the  diseases  of  the 
thoracic  viscera. 

Relation  of        The  foregoiug  remarks  equally  apply  to  the  cerebro-sninal 

the  luiicrs 

heart,  and  systcm,  which,  as  has  been  shown,  is  influenced  by  every 
change  in  the  functions  of  the  heart,  so  that  the  three  vital 
organs — the  lungs,  the  heart,  and  the  brain — are  all  so 
intimately  associated  that  it  is  impossible  that  any  dis- 
turbance can  take  place  in  the  functions  of  the  one  without 
some  corresponding  change  in  some  of  the  functions  of  the 
others. 
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When  there  is  merely  a  temporary  increase  in  the  action  Puimo' 
of  the  heart,  such  as  that  caused  by  violent  exercise,  or  from  ge'/uon  es-" 
sudden  mental  excitement,  a  corresponding  frequency  will  p^*^""''* 
be  observed  to  take  place  in  respiration;  and,  the  blood  being 
the  natural  stimulus  of  the  heart,  the  increased  frequency  of 
the  breathing  and  of  the  beatings  of  the  heart  which  are 
thus  produced  have  the  effect  of  reducing  within  the  scope 
of  the  natural  standard  more  or  less  quickly  whatever  blood 
may  have  been  congested  in  the  thoracic  viscera. 

These  phenomena  we  see  exemplified  when  a  person  per-  illustrated  in 
forms  any  act  of  great  muscular  exertion  j  and  in  a  still 
greater  degree  may  they  be  observed  in  those  animals  re- 
markable for  their  speed,  as  the  greyhound  after  a  long 
chase,  the  great  impulse  of  the  heart  and  the  rapidity  in 
breathing  continuing  a  very  considerable  time  before  the 
respiratory  and  circulating  organs  become  tranquillised. 

But,  whenever  the  pulmo- cardiac  congestion  is  such  that  Howpulmo- 

•»  °  cardiac  con- 

the  increase  in  the  frequency  of  the  action  of  the  heart  and  srestionis 

^  warded  oir  by 

in  the  respiration  are  not  sufficient  to  eject  the  super-  tue  economy, 
abundant  blood  and  restore  the  due  balance  of  the  circu- 
lation, then  the  breathing  becomes  modified  by  those  acts 
of  the  economy  by  which  both  the  heart  and  respiratory 
organs  are  further  enabled  to  expel  the  congested  blood. 

Now,  the  acts  of  the  respiratory  organs  to  which  I  allude  These  acts 

,  .  enumerated 

— sobbing,  sighing,  weeping,  laughing,  crying,   coughing,  us  symptoms, 
sneezing,  hiccup — are  likewise  resorted  to  by  the  vis  medi- 
ccetrix  natiiree,  and  are  instinctive  efforts  employed  to  restore 
those  disturbances  in  the  circulation   which   have  been 
caused  by  disorders  of  the  heart. 

But  these  acts — these  means  possessed  by  the  system  for  Pnimn-car. 

'■  atac  conjes- 

restoring  the  balance  of  the  circulation — are  not  sufficient  to  tiou  becomes 

^  peiiiiaiieiit. 

relieve  the  pulmonary  vessels  and  heart  of  congestion  when 
it  has  advanced  beyond  a  certain  degree  j  and  hence  is  pro- 
duced that  permanent  difficulty  of  breathing,  dyspnoea, 
asthma,  cough,  and  ha?moptisis— symptoms  all  of  which  are 
so  frequent  in  those  afflicted  with  some  disorder  of  the  heart. 
Indeed  the  disarrangements  of  the  nuhno-cardiac  function,  Diignosisof 
from  the  changes  which  they  produce  in  respiration,  and  diaccon-es- 

important. 
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Corvisart. 

The  particu- 
lar symp- 
toms. 


Differences 
observed  in 
healthy 
respiration. 


See  p.  8. 


especially  the  cough  and  the  haemoptisis,  often  mislead  ;  and 
I  may  confidently  assert  that  I  have  almost  daily  oppor- 
tunities of  observing  cases  which  have  been  considered 
primary  affections  of  the  lungs,  but  in  which  all  the  symp- 
toms were  traced  to  a  disordered  heart,  and  permanent  relief 
obtained  by  restoring  its  functions. 

"  In  those  affections  of  the  heart  -which  come  on  sud- 
denly, as  after  a  violent  effort,  a  blow,  or  a  strong,  violent 
emotion,  the  respiration  is  sensibly  altered  the  very  moment 
when  the  cause  has  been  applied,  and  often  the  difficulty  of 
breathing  is  the  first  symptom  which  announces  the  ap- 
proaching disease." 

Having  premised  these  general  observations  on  the 
influence  which  disturbances  of  the  heart  create  in  the 
respiratory  apparatus,  let  us  examine,  more  at  length,  some 
of  those  symptoms  which  have  been  enumerated,*  and  by 
which  we  shall  be  enabled  the  better  to  appreciate  their 
importance  in  the  semiology  of  the  heart. 

Respiration,  it  may  be  remarked,  like  circulation,  is  con- 
stantly varying,  not  only  in  every  healthy  individual,  but  it 
varies  also  in  different  persons,  all  of  whom  are  apparently 
under  the  same  circumstances. 

The  lungs  appear  to  require  different  quantities  of  air  for 
the  arterialisation  of  the  blood,  just  as  the  heart  is  fur- 
nished, at  diffei-ent  times,  with  different  quantities  of  the 
vital  fluid ;  so  that  it  becomes  a  nice  point  to  determine 
the  precise  boundary  between  the  healthy  and  the  diseased 
condition  of  respiration.  Indeed,  it  is  only  during  sleep, 
when  the  frequency  of  the  respirations,  or  the  action  of  the 
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heart,  can  be  said  to  be  perfectly  tranquil,  and  when  the 
vigour  of  respiration,  as  well  as  of  circulation,  is  greatly 
diminished. 

"  The  lungs  are  computed  to  contain,  at  the  time  of  their  capacity 

°  of  the  lunjs. 

utmost  fulness,  about  220  cubic  inches  of  air.  When  we 
continue  breathing  in  a  natural  and  easy  way  we  draw  in  and 
expel  alternately  about  forty  cubic  inches  ;  but,  when  we 
choose  to  force  respiration,  we  can  expel,  without  danger  or 
harm,  about  seventy  inches  more  :  we  can  expel  110  inches 
of  air,  leaving  only  110  inches  in  the  lungs.  There  remains 
always  in  the  lungs  a  great  mass  of  air,  and  which  I  call  the 
permanent  dilatation  of  the  lungs-."  so  that  in  like  manner  Joim  Bell's 

^  Anatomy. 

as  the  heart's  cavities  are  never  completely  empty  of  blood, 
the  lungs  always  retain  a  certain  quantity  of  atmospheric 
air. 

From  the  great  variety  in  the  number  and  in  the  extent 
of  the  inspirations  in  different  persons,  we  are  led  to  infer 
that  to  sustain  animal  life  very  different  quantities  of  atmo- 
spheric air  are  required  by  different  individuals  ;  and  this 
is  confirmed  by  the  extraordinary  number  of  the  bronchi 
which  have  been  so  frequently  found  after  death  com- 
pletely obliterated,  and  where  the  powers  of  life  have  ap- 
peared to  be  little  diminished,  even  towards  the  close  of  life. 

One  aspiration,  in  a  person  in  health,  takes  place  for  Frequency  of 

,       .  .    .  J     tile  aspi- 

every  four  beats  of  the  pulse,  two  pulsations  bemg  made  rations, 
during  inspiration,  and  other  two  during  expiration  j  so 
that  the  pulse  may  always  be  a  guide  for  determining 
the  frequency  of  respiration,  as  well  as  the  number  of 
the  aspirations   determine  the   frequency  of  the  pulse ; 
and,  as  the  ordinary  pulse  of  an  adult  is  calculated  at 
about  seventy  beats  in  a  minute,  the  average  number  of 
the  aspirations  will  be  eighteen.   One  physiologist,  however,  Difforentiy' 
has  calculated  that  the  aspirations  vary  from  twelve  to  Laennec, 
fifteen,  another  that  they  may  be  reckoned  at  twenty,  and  otliers".  ' 
another  at  twenty-six,  in  a  minute.     This  contradictory 
account  of  so  common  a  phenomenon  can  only  have  arisen 
from  want  of  due  attention  to  the  particular  state  of  the  in- 
dividuals on  whom  the  observations  were  made. 
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Changes  in 
the  fre- 
quency of  re- 
spiration. 


Changes  in 
the  rhythm. 


As  there  can  be  no  change  in  the  functions  of  the  heart 
without  accompanying  changes  in  the  pulmonary  circulation, 
a  variety  of  conditions  of  the  respiratory  apparatus  becomes 
manifest  in  disturbances  of  the  circulation  j  all  such  modifi- 
cations in  respiration,  as  I  formerly  remarked,  being  instinc- 
tive acts  of  the  economy  made  to  restore  and  preserve  the 
proportion  that  is  necessary  between  the  quantity  of  air  and 
blood  within  the  lungs. 

In  affections  of  the  heart,  respiration  will  be  found  liable 
to  changes  in  its  frequency,  to  changes  in  its  rhythm,  and  to 
changes  in  its  intensity. 

Respiration  varies  in  \is  frequency  in  different  disorders  of 
the  heart.  In  some  affections  the  number  of  the  aspirations 
are  very  much  increased,  such  as  in  the  inflammatory  dis- 
eases of  its  different  textures  ;  whilst  in  another  class,  where 
the  circulation  is  feeble,  the  frequency  of  respiration  is 
greatly  below  the  natural  standard. 

The  most  remarkable  change  of  respiration  in  disorders  of 
the  heart  is  when  the  inspirations  and  expirations  do  not 
preserve  their  natural  proportions ;  for  sometimes  the  inspira- 
tions are  lengthened,  and  the  expirations  abbreviated  ;  some- 
times the  inspirations,  and  at  other  times  the  expirations,  are 
prolonged  ;  and  sometimes  the  expirations  are  made  with 
great  difficulty.  These  changes  in  the  breathing  are  con- 
stantly taking  place  in  the  various  instinctive  acts  employed 
by  the  economy  to  preserve  the  balance  of  the  circulation,  and 
they  are  likewise  seen  in  diseases. 

"  In  long  retentions  of  the  breath,"  observes  Haller,  "  as 
in  making  violent  efforts,  the  venous  blood,  especially  of  the 
head,  stagnates  before  the  right  ventricle,  which  is  closed  up 
because  it  cannot  evacuate  its  blood  into  the  lungs  ;  and, 
tumefying  the  face  w'ith  redness,  the  blood  sometimes  bursts 
the  veins  of  the  brain,  neck,  intestines,  kidneys,  or  lungs,  or 
even  the  right  auricle.  This  is  the  cause  of  excessive  anxiety 
of  mind ;  this  is  the  cause  of  death  in  compressed  air,  in 
persons  who  die  suddenly  when  evacuating  the  bowels,  or  in 
persons  drowned  or  strangled,  and  which  is  much  more 
sudden  than  is  usully  imagined  with  regard  to  drowned  people. 
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'ing  person,  therefore,  that  he  may  remove  those  in- 
conveniences which  arise  from  the  passage  of  the  blood  being 
obstructed,  slackens  the  powers  of  inspiration  and  excites 
the  action  of  those  of  expiration,  in  order  to  free  the  breast 
from  the  too  greatly  rarefied  air.  Hence  expiration  is  per- 
formed more  easily  and  quickly  than  inspiration." 

A  change  in  the  rhythm  constitutes  di/spnoea  and  asthma;  Dyspnocaand 
the  first  signifying  merely  a  lesser  degree  of  diflicnlty  in 
breathing  than  the  second  j  and,  although  these  terms  imply 
only  the  symptoms  of  a  distux'bed  circulation,  they  have  beevi 
considered  primary  diseases,  and  arranged  by  CuUen  under 
the  class  of  "  spasmodic  affections  without  fever." 

In  its  intensity,  respiration  undergoes  variovis  changes  in  changes  in 

— ,        _  til G  intensity 

disorders  of  the  heart  ;  sometimes  becoming  so  extremely  cfrcspira- 


asiUma. 


tion. 


feeble  as  to  render  the  voice  almost  inaudible. 

A  paralytic  patient  ceased  to  breathe  the  moment  he  fell  Case, 
asleep,  so  that  he  awoke  the  next  instant  from  the  sensation 
of  suffocation.  When  sleep  began  to  overpower  him,  respira- 
tion became  slow,  the  pulse  fell,  and  the  heart's  action  even 
ceased. 

These  varied  changes  in  respiration  may  doubtless  be  also 
present  when  there  is  a  primary  disease  in  the  lungs,  and 
which  disease  may  have  caused  such  disturbed  action  of  the 
heart  as  to  produce  derangement  of  the  pulmo-carcliac  func- 
tion ;  but  this  function  cannot  be  deranged  without  being 
accompanied  with  a  corresponding  change  in  the  functions  of 
the  heart. 

It  is  important  to  decide  how  far  the  peculiar  distui'bances 
in  respiration  which  have  been  alluded  to  are  to  be  con- 
sidei-ed  pathognomonic  of  a  disordered  heart ;  and  though 
Corvisartj  that  acute  observer,  has  remarked  that  "  the  dis- 
turbances we  observe  in  respiration,  considered  isolatedly, 
only  give  equivocal  signs  of  these  affections  of  the  heart, 
because  in  general  they  are  common  to  several  diseases  of  the 
chest,"  yet  it  appears  to  me  that  in  all  cases  where  the  dis- 
turbances in  respiration  are  of  that  character,  or  those  which 
arise  from  a  derangement  of  the  pulmo- cardiac  function,  such 
disturbances  may  undoubtedly  be  considered  as  pathogno- 
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The  two 
offices  per- 
formed by 
the  lungs. 


monic  of  a  disordered  heart,  always  being  aware,  in  forming 
a  diagnosis,  that  the  history  of  the  symptoms,  the  character  of 
the  accompanying  cough,  and  the  anatomical  symptom  itself, 
must  be  taken  into  consideration  whenever  we  endeavour  to 
discriminate  the  true  nature  of  the  disease. 
Coughing.  Coughing. — No  symptom  more  unequivocally  characterises 
a  disturbance  of  the  pulmonary  circulation  than  cough  j  and, 
as  such  disturbances  are  often  accompanied  with  a  corre- 
sponding change  in  the  heart's  action,  cough  may  be  classed 
among  the  symptoms  of  a  disordered  heart,  as  well  as  a 
symptom  of  diseased  lungs. 

When  enumerating  the  different  offices  performed  by  the 
respiratory  apparatus,  it  was  stated  that  one  of  these  was 
coughing,  and  that  this  act  was  resorted  to  by  the  economy  to 
effect  one  of  two  purposes  :  either  to  restore  a  disturbed  cir- 
culation in  the  lungs,  or  to  evacuate  some  morbid  secretions 
or  extraneous  substance  from  the  bronchi. 

Now,  the  characters  of  each  of  these  coughs,  it  is  essential 
to  observe,  are  perfectly  different.  The  one  is  dry,  with  con- 
vulsive movements  of  the  thorax,  more  or  less  violent,  as 
may  be  necessary  for  restoring  the  pulmonary  circulation, 
and  the  other  is  comparatively  less  severe,  being  only  re- 
quired for  expelling  some  morbid  secretion  from  the  bronchi. 
Imperfect  ar-  Though  pathologists  have  attempted  to  arrange  coughs 
coughT"'"'^  into  two  classes, — the  dry  ^x^^t\iQ  moist, — yet,  on  examining 
minutely  the  diseases  of  the  chest,  we  are  struck  with  an  ap- 
parently endless  variety  in  the  characters  of  the  coughs  by 
which  they  are  accompanied,  and  how  imperfect  is  such 


an  arrangement. 


"Varieties  of 
coughs. 


Nothing  can  differ  more  from  one  another  than  the  slight, 
short,  tickling,  dry  cough  which  accompanies  tubercular  dis- 
ease of  the  lungs  ;  the  severe  paroxysm  of  coughing,  with 
px'ofuse  expectoration,  characteristic  of  inflammation  of  the 
mucous  membrane  of  the  bronchiae ;  the  short,  dull,  dry 
cough,  accompanied  with  local  pain,  of  pleuritis  ;  the  violent 
spasmodic  cough,  with  sense  of  suffocation  from  some  local 
irritation  of  the  larynx,  an  elongated  uvula,  or  inflammation 
of  the  mucous  membrane  of  the  pharynx  or  upper  part 
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of  the  larynx  j  the  spasmodic  paroxysms  of  coughing,  with- 
out expectoration,  which  depend  upon  derangement  of  the  di- 
gestive organs  ;  the  violent  spasmodic  cough,  with  prolonged 
inspirations,  followed  by  vomiting,  which  is  peculiar  to 
hooping-cough;  the  laryngismus  stridulus  of  infants;  the 
dry,  hard,  and  suffocating  cough,  the  pathognomonic  symp- 
tom of  croup  :  all  these  diifer  essentially  from  a  paroxysm 
of  the  dry  cough,  with  more  or  less  dyspnoea  and  embarrass- 
ment of  breathing,  which  arise  from  a  disturbance  of  the 
pulmonary  circulation  caused  by  a  disordered  heart. 

That  coughs  should  assume  so  many  different  characters 
may  be  readily  explained  by  contemplating  the  respiratory 
organs  as  a  simple  physical  apparatus  ;  for  it  is  quite  evident 
that,  according  to  the  intensity  and  duration  of  the  expira- 
tions, so  will  the  sound  be  varied,  just  as  the  tones  of  a 
common  trumpet  are  changed  by  the  blast  of  air  which 
is  passed  through  it. 

But  to  be  able  to  discriminate  these  different  coughs,  and  Their  dis- 

r  1  .      ,  T  •  1  1  crimination 

refer  each  to  a  particular  condition  or  the  pulmonary  appa-  important, 
ratus,  requires  the  same  tuition  of  the  ear  as  the  sense  of 
touch  requires  to  discriminate  the  various  changes  in  the 
arterial  pulse. 

The  cough  symptomatic  of  a  disordered  heart  is  harsh  and  Character  of 

1      J  •  1    •  n      1  1      the  cough  ac- 

loud,  comes  m  severe  paroxysms,  and  ■  is  usually  brought  companying 

fi  di soused 

on  by  some  movement  of  the  body,  such  as  lying  down,  and  heart, 
especially  on  rising  up  in  bed,  by  turning  in  bed,  or  by 
speaking  more  or  less  loudly  ;  but  there  is  seldom  cough 
when  the  body  is  perfectly  still.     There  is  no  expectoration 
accompanying  the  cough,  but  there  is  sometimes  nausea 
towards  the  end  of  the  paroxysm,  and  there  is  often  great 
exhaustion  from  the  violent  action  of  the  respiratory  and 
abdominal  muscles.    Such  is  the  violence  of  the  expirations, 
that  the  involuntary  discharge  of  urine  during  a  paroxysm 
of  coughing  is  not  an  unfrequent  occurrence,  especially  in 
women  and  those  of  a  nervous  temperament;  and  this 
symptom  sometimes  takes  place  to  so  great  an  extent  as 
materially  to  distress  the  sufferer. 

2  c 
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Influence  of       These  phenomena  all  confirm  the  explanation  I  have  given 

the  cough  on      n    ■,  fi-  •■•  ■,       r  •  •  j  i. 

the  puimona-  of  the  cause  of  this  particular  cough  ;  for  it  is  quite  evident 

circuit*  • 

tion,  that  it  is  brought  on  by  whatever  excites  even  in  the  slightest 

degree  the  action  of  the  heart,  the  act  of  coughing  relieving 
the  heart  and  lungs  of  the  increased  quantity  of  blood  which 
is  congested  in  the  pulmonary  vessels.  Hence  can  be  satisfac- 
torily explained  how  such  coughs  are  diminished  by  avoiding 
whatever  causes  the  slightest  increase  of  blood  in  the  chest ; 
and  I  think  it  extremely  probable  that  the  relief  which  many 
so  afflicted  find  from  the  use  of  lozenges  arises  from  the 
mouth  being  kept  closed,  and  thus  limiting  the  inspira- 
tions. 

The  cough  which  arises  from  a  disturbance  in  the  pulmo- 
cardiac  function  may  be  combined  with  other  diseased 
changes,  more  especially  with  inflammation  of  the  mucous 
membrane  of  the  bronchiae ;  so  that,  whilst  the  characters  of 
the  cough  caused  by  a  disordered  heart  are  all  present,  there 
will  be  also  other  symptoms,  the  most  striking  of  which  is  a 
morbid  expectoration  of  mucus,  causing  the  cough,  in  place 
of  being  dry,  to  become  moist. 

Periustis.  Along  with  those  coughs  which  are  connected  with  a  dis- 
turbance of  the  functions  of  the  heart  may  be  mentioned  Jioop- 
ing-cough ;  for,  whether  the  respiratory  organs  or  the  heart  be 
primarily  affected  in  this  disease,  the  functions  of  both  organs 
are  so  greatly  influenced,  that  there  is  always,  throughout  its 
progress,  a  complicated  assemblage  of  symptoms  arising  from 
both  the  respiratory  and  circulating  organs  being  deranged  j 
and  this  connection  of  the  respiratory  organs  with  the  heart 
in  hooping-cough  is  corroborated  by  some  of  the  most  effica- 
cious remedies  in  that  disease,  such  as  the  sulphates  of  zinc 
and  of  antimony,  and  hydrocyanic  acid,  being  those  which  are 
known  to  have  a  specific  action  on  the  circulation. 

Hiemopiysis,  Pulmonary  Hemorrhage. — A  spontaneous  bleeding  from  the 
capillaries  of  the  gastro -pulmonary  mucous  surface  is, 
perhaps,  one  of  the  most  unequivocal  symptoms  of  a 
disordered  heant ;  and  there  are  few  cases  where  the  circu- 
lation has  been  either  much  or  for  a  long  time  disturbed 
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in  which  some  spontaneous  hemorrhage,  more  or  less  fre- 
quently, has  not  occurred  either  from  the  capillaries  of  the 
pulmonary,  ethmoidal,  or  portal  vessels. 

Pulmonary  hemorrhage  is  caused,  I  am  convinced,  far 
more  frequently  by  pulmo- cardiac  congestion  than  from  any 
idiopathic  disease  of  the  lungs,  though  it  has  usually  been 
considered  as  a  symptom  of  some  primary  affection  of  the 
respiratory  organs. 

It  is  the  more  remarkable  that  pulmonary  hemorrhage  Beneficial 
should  have  been  so  generally  considered  to  be  the  con-        ^  °  • 
sequence  of  an  organic  disease  of  the  lungs,  when  medical 
records  abound  with  examples  of  persons  recovering  from 
very  profuse  and  repeated  attacks  of  spitting  of  blood,  and 
being  permanently  relieved  of  pxilmo- cardiac  congestion. 

"  However  severe  the  affection  may  be,  the  resolution  of 
pulmonary  engorgement  appears  to  take  place  with  great 
facility,  for  we  see  a  great  number  of  persons  who  have 
recovered  after  having  been  the  subjects  of  repeated  abun- 
dant hiemoptysis."  Laennec. 

The  circumstance  that  pulmonary  hemorrhage  is  not 
always  followed  by  pernicious  effects  on  the  system  is  a 
strong  proof  that  such  spontaneous  bleedings  may  take 
place  perfectly  unconnected  with  an  ulceration  of  the  lungs, 
or  with  any  other  organic  change  in  that  viscus ;  and  Portal 
observed,  "  that  those  who  habitually  spit  blood  are  rarely 
phthisical." 

This  subject,  indeed,  opens  an  inquiry  of  the  deepest 
practical  importance,  and  from  the  physiological  views  of 
the  pulmonary  circulation  which  I  have  endeavoured  to 
establish,  as  well  as  from  numerous  pathological  facts,  it 
will,  I  am  persuaded,  appear  that  as  many  cases  of  cough 
which  have  been  considered  to  be  the  effects  of  diseased 
lungs  are  symptomatic  of  a  disordered  heart ;  so  in  many 
instances  pulmonary  hemorrhage  may  take  place  uncon- 
nected with  any  diseased  structure  of  the  lungs,  but  caused 
by  a  disturbance  of  the  pulmo-cardiac  function. 

Pulmonary  hemorrhage  symptomatic  of  a  disordered 
heart  may  occur  in  every  possible  degree ;  in  some  case* 
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Case. 


Laennec. 

9 

Case. 


Premonitory 
symptoms  of 
hsemoptysis. 


Pulmonary 
apoplexy. 


the  sputa  being  only  slightly  tinted  with  blood,  and  in  other 
examples  the  quantity  of  blood  is  surprising. 

A  lady,  after  running  violently  from  fear,  spat  up,  in  a  few 
minutes  afterwards,  a  large  quantity  of  blood,  and  continued 
to  expectorate  a  small  quantity  almost  every  day  during  the 
subsequent  twenty  years  of  her  life.  In  another  case  ten 
pints  were  coughed  up  in  twenty-four  hours. 

A  lady,  in  the  bloom  of  life,  was  suddenly  attacked,  when 
riding  on  horseback,  with  hemoptae,  and  spat  up  several 
pints  of  blood,  and  she  enjoyed  perfect  health  many  years 
afterwards. 

These  hemorrhages  are  not  attended  with  febrile  symp- 
toms, but,  when  profuse,  are  usually  preceded  by  a  rigour 
which,  by  increasing  the  quantity  of  blood  in  the  internal 
organs,  renders  the  pulmonary  vessels  more  turgid,  and,  by 
causing  them  to  give  way  more  easily,  aids  the  efforts  of  the 
vis  medicatrix. 

The  hemorrhagic  paroxysm,  too,  is  preceded  by  coughing, 
just  as  bleeding  from  the  nose  is  by  sneezing,  and  the  he- 
morrhoidal flux  by  tenesmus  and  purging. 

Pulmonary  Apoplexy. — It  has  been  pointed  out  that  pulmo- 
cardiac  congestion  is  sometimes  relieved  by  a  spontaneous 
hemorrhage,  the  blood  being  exuded  from  the  mucous 
capillaries  of  the  lungs  j  but  in  other  cases,  when  the  con- 
gestion takes  place  to  a  greater  degree,  the  pulmonary 
vessels  are  ruptured  from  over-distention,  and  hence  is 
alsi>  caused  a  pulmonary  apoplexy. 

In  this  case  the  blood,  in  place  of  being  exuded  upon  the 
mucous  surface,  is  effused  into  the  parenchyma  of  the  lungs 
from  ruptured  vessels,  and  where  it  remains,  having  all  the 
characters  of  an  ecchymosis  in  other  structures.  There  must, 
therefore,  be  a  remarkable  difference  in  a  lung  that  has  been 
affected  with  hcemoptysis  and  one  with  pulmonary  apoplexy,  the 
blood  in  the  first  case  making  its  escape  by  expectoration, 
whilst  in  pulmonary  apoplexy  the  blood  consolidates  and 
renders  whatever  portions  of  the  lungs  into  which  it  has 
been  effused  unfit  for  the  arterialisation  of  the  blood.  Con- 
sequently we  must  expect  to  find  a  permanent  defect  in 
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respiration  in  all  that  portion  of  the  lung  which  has  had 
its  air-cells  obliterated,  and  a  corresponding  change  in  the 
action  of  the  heart.  This,  1  suspect^  is  precisely  the  change 
that  has  taken  place  in  those  who  never  completely  recover 
their  natural  breathing  after  severe  pidmo-cardiac  congestion, 
such  as  that  caused  by  some  violent  muscular  exertion  or 
great  mental  excitement.  And  in  those  where  life  is  extin- 
guished from  pulmo-cardiac  congestion,  and  in  those  also 
that  have  died  from  hanging  or  drowning,  blood  in  all 
these  cases  is  found  effused  into  the  parenchyma  of  the  lungs. 

The  Respiratory  Murmur. — Besides   changes  in  the  fre-  changes  in 

^  ^  the  respi- 

quency,  rhythm,  and  intensity  of  the  aspirations,  there  are  '■^'"fy 
also  changes  in  the  respiratory  murmur  which  are  caused 
by  disturbance  in  the  heart. 

The  respiratory  murmur  is  sometimes  loud,  or  sometimes 
feeble,  or  it  is  altogether  absent  in  some  disorders  of  the 
heart  where  the  circulation  has  become  extremely  languid. 
Sometimes  it  is  harsh,  varying  in  force,  hard,  and  dry  3  and 
sometimes  it  is  of  a  hollow  or  cavernous  character. 

The  morbid  sounds  so  frequently  triet  with  in  primary 
affections  of  the  lungs  may  also  take  place  combined  with 
disturbances  in  the  functions  of  the  heart.  There  may  be 
either  a  moist,  though  far  more  frequently  a  dry,  husky 
sound  mingled  with  the  respiratory  murmur,  or  the  sound 
may  be  sonorous,  crepitating,  or  gurgling;  but  these  sounds, 
when  they  accompany  a  disordered  heart,  are  the  effect  of 
changes  which  have  taken  place  in  the  lungs  themselves, 
especially  in  their  mucous  membrane,  and  which  structure  is 
more  or  less  affected  in  most  instances  of  cardiac  disease, 
especially  in  those  of  an  acute  character. 

Hiccup  often  takes  place  in  persons  who  have  disorders  of  singultus, 
the  heart ;  so  that,  in  cases  of  hiccup,  particularly  in  those 
where  it  is  prolonged  to  any  considerable  period,  it  may  be 
suspected  that  there  exists  some  disturbance  in  the  circu- 
lation. 

A  gentleman,  after  recovering  from  the  more  severe  effects  Case, 
of  a  fit  of  venous  apoplexy,  and  in  whom  the  circulation  of 
both  the  portal  and  cerebrel  systems  was  greatly  disturbed. 
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had  an  almost  incessant  hiccup  whilst  he  was  awake,  which 
continued  during  fourteen  days. 

It  is  by  no  means  unfrequent  to  observe  a  paroxysm  of 
hiccup  following  that  disturbance  in  the  condition  of  the 
heart  subsequent  to  a  fit  of  laughter. 
See  p.  30.  A  case  has  already  been  referred  to  where,  after  an  immo- 
derate fit  of  laughter,  a  violent  hiccup  came  on,  which  caused 
great  uneasiness  in  the  cardiac  region,  and  was  relieved  by 
local  bloodletting. 

At  the  same  time  it  must  be  kept  in  mind  that  hiccup 
may  be  symptomatic  of  affections  of  other  organs.  In  some 
instances  it  appears  to  be  connected  with  a  derangement  in 
the  functions  of  the  alimentary  canal ;  and  it  is  considered 
to  be  a  fatal  symptom  when  a  portion  of  the  intestines  has 
become  strangulated.  It  is,  also,  of  constant  occurrence  in 
children  who  are  apparently  in  health. 

A  man,  after  a  debauch,  was  attacked  with  a  severe  and 
incessant  hiccup,  and,  having  lasted  some  days,  it  ceased 
immediately  after  the  contents  of  a  large  abscess  were  arti- 
ficially discharged ;  and  then  it  was  found  "  that  the  whole 
Note  of  a      course  of  the  external  respiratory  nerve  was  engaged  in  the 

case  by  Mr.       ,  ,, 
Mackenzie.  EDSCeSS. 

Sneezing.  Sneezing  is  another  symptom  which  may  be  sometimes 

observed  in  persons  with  a  disordered  heart.  I  have  already 
made  allusion  to  the  remarkable  sympathy  which  subsists 
between  the  heart  and  the  organ  of  smell  and  the  influence 
of  odorous  substances  upon  the  heart,  the  act  of  sneezing 
being  employed  by  the  system,  not  only  for  removing  ex- 
traneous matters  irritating  the  Schneiderian  membrane,  but 
also,  like  other  instinctive  acts  of  the  economy,  it  is  resorted 
to  in  order  to  restore  the  balance  of  a  disturbed  thoracic 
circulation. 

Case.  "A  lady,  who  had  been  subject  to  a  disturbed  circulation 

and  was  considered  to  be  hysterical,  had  a  violent  paroxysm 
of  sneezing,  which,  after  lasting  nearly  an  hour,  became  very 
alarming  j  but,  on  a  vein  in  the  arm  being  opened,  she  was 
immediately  relieved. 

Case.  .   "A  lady  was  liable  to  fits  of  incessant  sneezing,  attended 
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"with  a  most  abundant  flow  of  watery  fluid  from  the  nostrils. 
This  sometimes  alternated  with  a  nervous  cough,  while  not 
unfrequently  she  suffered  under  that  sensation  in  the  throat  Brodie  on 
called  globus  hystericus."  ordersfp^  ei. 

In  like  manner  as  the  act  of  coughing  produces  pulmonary  Epistaxis. 
hemori'hage,  so  we  often  find  that  a  paroxysm  of  sneezing 
causes  a  spontaneous  hemorrhage  from  the  Schneiderian 
membrane  ;  hence  in  all  cases  of  epistaxis  it  is  of  consequence 
to  inquire  into  the  condition  of  the  thoracic  viscera,  as  well 
as  into  that  of  the  cerebral  circulation. 

A  naval  officer  could  at  any  time  produce  so  great  'a  dis-  case, 
turbance  in  the  action  of  the  heart  by  drinking  coffee  as  to 
cause  some  blood  to  flow  from  the  nose.  See  p.  137. 

I  have  already  pointed  out  and  endeavoured  to  explain  see  p.  72. 
certain  instinctive  acts  which  are  employed  by  the  economy  otherTnsUnc 
in  order  to  restore  those  temporary  changes  and  derange-  ^^'^^  **^^'* 
ments  in  the  circulation  of  the  thoracic  viscera  which  are 
constantly  taking  place  in  a  healthy  person  during  wakeful- 
ness ;  and  as  these  acts  are  also  observed  in  those  suffering 
from  diseases  of  the  heart,  being  resorted  to  by  the  vis 
medicatrix,  in  like  manner  as  they  were  employed  by  the 
vis  conservatrix  natura,  in  order  to  correct  and  ward  off  the 
evil  effects  of  impediments  to  the  circulation,  they  may  be, 
with  propriety,  added  to  the  catalogue  of  spmptoms  of  diseases 
of  the  heart. 

I  have  formerly  alluded  to  the  salutary  effects  of  some  of 
these  instinctive  acts  upon  a  disordered  heart — how,  in  one 
instance,  a  paroxysm  of  syncope,  to  which  the  person  was 
subject,  could  be  prevented  by  her  singing ;  how  a  youth 
could  prevent  an  epileptic  paroxysm  by  repeating  aloud  the 
Lord's  prayer }  and  how  another  revived  the  circulation, 
when  he  found  himself  also  breathless,  by  vigorous  breathing : 
all  these  individuals  suffering  from  some  disease  of  the 
heart. 

Laughter,  which  I  have  explained  has  so  powerful  an  in-  ggg  p.71. 
fluence  upon  the  heart,  is  also  a  symptom  of  a  disordered 
circulation,   and   is  frequently  observed  in  those  whose 
hearts  are  easily  excited,  especially  in  hysterical  women. 
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Whilst  moderate  fits  of  laughter,  such  as  those  which 
accompany  cheerfulness  and  mirth,  relieve  the  circulation, 
and 

"  Cleanse  the  foul  bosom  of  that  perilous  stuff 
Which  Aveighs  upon  the  heart"— (Shakspeau), 

Seepage 70.  violent  paroxysms  of  laughter  cause  pain  in  the  cardiac 
region,  and  sometimes  disturb  the  heart  to  so  great  a  degree 
as  to  cause  fatal  convulsions. 

Sobbing,  sighing,  weeping,  and  crying  have,  likewise,  been 
each  shown  to  be  instinctive  acts  resorted  to  by  the 
economy,  in  order,  at  all  times,  to  preserve  and  restore  the 
balance  of  the  circulation  in  the  thoracic  viscera ;  and  they 
also  frequently  accompany  the  heart's  diseases  when,  no 
doubt,  they  execute  the  same  office. 

"  Sighing  is  caused  by  the  drawing  in  of  a  greater  quantity 
of  breath  to  refresh  the  heart  that  laboureth,  like  a  great 
draught  when  one  is  thirsty.  Sobbing  is  the  same  thing, 
stronger.  Groaning,  and  screaming,  and  roaring  are  caused 
by  an  appetite  of  expulsion,  as  hath  been  said ;  for,  when 
the  spirits  cannot  expel  the  thing  that  hurteth,  in  their 
Bacon.         strife  to  do  it,  by  motion  of  consent,  they  expel  the  voice." 

A  young  lady,  who,  after  severe  mental  excitement, 
awoke,  screaming  violently,  continued  for  two  years  after- 
wards to  suifer  from  a  sense  of  fulness,  and  sometimes  pain 
in  the  region  of  the  heart,  a  strong  impulse  of  the  heart,  and 
a  small,  contracted  arterial  pulse,  coldness  of  the  extremi- 
ties, and  irequent  paroxysms  of  yawning,  sobbing,  and  sighing, 
but  no  cough  or  difficvilty  in  breathing ;  and  all  which 
symptoms  yielded  to  the  application  of  a  few  leeches  to  the 
cardiac  region,  and  the  use  of  antimony  and  iron. 

Changes  in  The  Voice. — In  those  disturbances  of  the  heart  which 
the  Toice. 

influence  the  respiratory  organs  there  may  be  likewise 
observed  corresponding  alterations  in  the  voice. 

The  formation  of  the  voice  being  one  of  those  several 
functions  performed  by  the  respiratory  apparatus,  it  must 
happen  that  not  only  the  vocal  organs  are  changed  in 
primary  affections  of  the  lungs,  but  also  in  all  those  of  the 
heart  wherein  the  pulmonary  circulation  is  disturbed. 
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The  lungs  being  employed  to  impel  the  air  through  the 
vocal  organs,  all  changes  in  the  force  of  the  current  of  the 
air  must  be  caused  by  changes  in  the  functions  of  the  lungs, 
many  of  which  changes  arise  from  disorders  of  the  heart  3 
and  the  peculiarities  in  the  voice  denoting  disturbances  in 
the  functions  of  the  heart  will  be  found  to  be  an  order  of 
symptoms  of  no  inconsiderable  value  in  semiology. 

The  changes  of  the  voice  in  disorders  of  the  heart  consist 
of  alterations  in  the  compass,  tone,  and  intensity  of  the 
voice. 

In  compass,  we  may  perceive  that  when  the  lungs  cannot  changes  in 

■i^      '  J  °  Its  compass* 

expel  a  sufficient  quantity  of  air,  and  with  sufficient  force, 
through  the  larynx,  not  only  is  speech  abbreviated,  but  the 
higher  notes  of  the  voice  become  more  or  less  imperfect,  so 
that  in  speaking  there  is  generally  an  alteration  in  the 
musical  key  on  which  the  voice  is  pitched,  and  a  person  who 
in  health  is  able  to  sing  is  quite  incapacitated  from  doing  so 
when  the  thoracic  circulation  is  much  disturbed. 

The  tone  of  the  voice  varies  exceedingly  in  disorders  of  the  changes  ia 
heart,  and  the  changes  in  it  are  readily  perceptible  to  a 
musical  ear. 

Sometimes  the  voice  becomes  more  or  less  harsh,  rough, 
and  xinmusical ;  and  there  is  often,  too,  considerable  uneasi- 
ness and  difficulty  in  producing  any  articulate  sounds. 

A  youth  suffered  from  puhno-cardiac  congestion,  caused  by  Case. 
asphyxia,  and  he  was  long  afterwards  subject  to  a  disordered 
heart,  on  many  occasions  losing  his  voice  for  a  few  minutes. 

It  may  be  remarked  how  exceedingly  the  tone  of  the  voice 
varies  in  different  people,  and  how  much  character  there  is  in 
the  voices  of  all  the  branches  of  the  same  family. 

The  tone  of  the  voice,  too,  is  variously  modified  according 
to  the  difference  of  sex  and  of  age. 

The  intensity  of  the  voice  is  considerably  altered  by  those  changes  m 
changes  in  the  respiratory  functions  which  depend  upon  the  '"'^^"sity. 
condition  of  the  heart.    Every  alteration  in  the  volume  of 
the  column  of  air  expelled  through  the  larynx  during  expi- 
ration must  produce  a  change  in  the  voice,  so  that  in  all  those 
diseases  of  the  heart  in  which  the  pulmonary  circulation 

2  D 
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is  influenced  the  voice  will  be  more  or  less  changed  :  a 
the  same  time,  changes  either  in  the  larynx,  in  the  tracheal 
tube,  as  well  as  in  the  lungs,  must,  by  altering  the  volume 
and  force  of  the  current  of  air,  alter  the  tones  of  the 
voice. 
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CHAPTER  X. 

SYMPTOMS    OF    DISEASES   OF  THE    HEART   DERIVED  FROM 
THE    VASCULAR  SYSTEM. 

Symptoms  derived  from  the  arterial  system  ;  importance  of  a  knoxoledge  of 
the  arterial  pulse ;  the  arterial  pulse  an  essential  gxdde  hi  pointing  out 
the  condition  of  the  left  heart ;  functions  of  the  arteries  liable  to  changes 
independent  of  the  heart ;  the  arterial  pulse  varies  in  frequency,  regidarity, 
and  vigour ;  table  of  the  different  pulses  ;  the  arterial  and  cardiac  pulse 
do  not  always  correspond ;  symptoms  derived  from  the  venous  system  ; 
these  symptoms  point  out  diseases  of  the  right  heart ;  congestion  of  the 
subcutaneous  veins ;  congestion  of  the  cerebral  and  portal  systems ; 
the  venous  pulse ;  cedema ;  symptoms  derived  from  the  capillary 
system ;  changes  in  the  cutaneotis  surface ;  redness,  paleness,  lividity, 
heat,  coldness,  shivering,  hemorrhage  from  the  gastro-pulmonary  mucous 
surface. 

As  the  flow  of  the  blood  in  the  arteries  depends  chiefly  on  Tiie  arterial 
the  action  of  the  heart,  the  functions  of  the  arteries  must 
undergo  alterations  in  accordance  with  changes  in  the  heart's 
functions;  and  such  varied  conditions  of  the  arterial  system 
afford  unequivocal  symptoms  of  the  heart's  diseases.  The 
arterial  pulse,  indeed,  has  been,  since  a  very  early  period  of 
the  history  of  medicine,  considered  as  an  index  of  the  state 
of  the  heart. 

"  The  pulse  is  the  measure  of  the  powers  exerted  by  the 

heart,  because  it  is  the  Immediate  and  full  effect  of  these 

powers.     Hence,  all  things  alike,  the  pulse  is  slow  in 

the  state  of  perfect  health,  when  there  is  no  stimulus, 

no  resistance  acting  as  a  stimulus,  and  the  heart  propels 

the  blood  freely  and  easily,  except  where  there  is  some 

obstacle  by  which  the  blood  is  prevented  from  entering  the 

aorta."  Uaiier; 

As  changes  in  the  arterial  pulse  denote  corresponding  import«n«* 

alterations  in  the  heart's  movements,  and  afford  numerous  iifigeofthe 

pulstt 

and  important  diagnostic  signs  in  the  diseases  of  that  organ. 
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an  intimate  acquaintance  with  these,  along  with  a  knowledge 
of  those  changes  which  take  place  in  the  nervous  and  re- 
spiratory organs,  are,  it  will  he  found,  as  indispensable  for 
establishing  a  correct  diagnosis  in  diseases  of  the  heart  as  a 
knowledge*  of  the  impulse  and  sounds  of  the  heart  itself. 
Besides,  the  facility  with  which  the  pulse  can  be  examined 
renders  the  various  changes  which  it  presents  in  diseases  of 
the  heart  most  important. 

For  various  reasons  we  have  not  the  opportunity  of 
examining  the  cardiac  so  rigidly  and  accurately  as  the  ar- 
terial pulse,  especially  the  pulsation  of  those  arteries  which 
are  adjacent  to  a  bone,  such  as  the  radial  or  temporal,  there- 
fore many  lesser,  or  at  least  less  apparent,  changes  in  the 
circulation  are  readily  recognised  by  examining  the  radial 
pulse. 

Until  Laennec  pointed  out  the  changes  to  which  the 
sounds  of  the  heart  are  liable,  we  had  no  other  means  of 
ascertaining  the  alterations  in  its  functions  than  by  observa- 
tions on  the  arterial  pulse,  together  with  the  effects  which  the 
changes  in  the  circulation  cause  on  the  other  systems,  more 
especially  on  the  nervous,  respiratory,  and  digestive  systems  j 
and,  limited  as  the  means  of  diagnosis  might  then  have 
been,  I  am  persuaded  that  fewer  and  less  serious  mistakes 
were  committed  than  we  now  see  made  by  those  who  look 
chiefly  to  the  physical  signs  of  the  diseases  of  the  thoracic 
viscera,  and  disregard  that  general  assemblage  of  symptoms 
which  accompany  those  aflFections,  and  which  arise  from 
the  disturbance  of  other  organs  or  other  systems  of  the 
economy. 

In  considering  those  alterations  in  the  arterial  pulse  which 
are  characteristic  of  changes  in  the  central  organ  of  the 
circulation,  pathological  inquirers  speak  of  the  heart  in 
general,  and  not  of  any  of  its  particular  portions, 
kidlcaier         But  it  is  quite  evident  that,  as  the  arterial  pulse  is  a 
the'ilftheart  nieasurc  of  the  currents  of  the  blood  in  the  left  heart, 
""^^^  alterations  in  the  pulse  must  arise  from,  and  be  charac- 

teristic of,  those  alterations  in  the  currents  which  are  pro- 
duced by  changes  in  the  systemic  heart.    "  The  examination 
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of  the  radial  pulse  is  far  from  being  able  to  give  an  idea  of 
the  general  circulation,  and  cannot  even  give  a  knowledge  of 
the  circulation  in  the  heart,  for  the  pulse  corresponds  only 
with  the  left  ventricle,  and  this  may  be  regular  when  those 
of  the  auricles  or  right  ventricles  are  not  so."  Laennec. 

Hence  ai-ises  a  distinct  and  important  line  of  demarcation 
between  the  diseases  of  the  pulmonic  and  those  of  the  sys- 
temic hearts,  the  affections  of  each  being  accompanied  by 
systoms  of  very  different  characters. 

Whilst  the  opinions  of  physiologists  remain  so  unsettled 
as  to  the  causes  of  the  sounds  of  the  heart, — the  mode  by 
which  the  blood  is  propelled  through  the  arterial  canals, — 
and  the  functions  which  even  the  coats  of  the  arteries  per- 
form, it  cannot  be  expected  that  the  various  alterations  in  • 
the  functions  of  the  arteries  as  indicated  by  the  pulse  could 
be  very  satisfactorily  explained. 

It  is,  however,  essential  to  observe  the  various  changes 
which  take  place  in  the  arterial  pulse  in  the  different  diseases 
of  the  heart,  and  endeavour  to  discover  as  far  as  possible 
their  correspondence  with  alterations  in  its  structure  and 
functions. 

Observation  has  shown  that  the  pulse  is  altered  both  from  Pulse  altered 

from  various 

organic  and  functional  diseases  of  the  heart,  and  that  certain  causes; 
states  of  the  pulse  not  only  accompany  particular  diseases, 
but  also  indicate  the  use  of  particular  remedies.  We 
can  by  the  pulse  chiefly  discriminate  those  diseases  which 
require  an  antiphlogistic  treatment  from  those  in  which  an 
opposite  system  is  necessary.  In  the  first  instance,  the 
irritable  state  of  the  heart's  parietes  may  cause  an  increase 
in  its  impulse  which  is  tranquillised  by  diminishing  the 
quantity  of  the  stimulating  blood,  whilst  in  the  latter  case 
the  pulse  may  be  rendered  more  frequent  by  a  debilitated 
state  of  the  body.  The  left  ventricle,  not  being  so  capable 
of  emptying  itself,  sooner  dilates,  and  consequently  is  sooner 
stimulated  by  the  blood  to  contract,  a  greater  number  of 
contractions  being  requisite  to  propel  a  sufficient  quantity  of 
blood  throughout  the  system. 


206 


SYMPTOMS  OF  DISEASES  OF    THE  HEART 


Alterations 
in  the  pulte 
▼ery  nume- 
rous. 


■Pulse  not 
altered  in  »11 
affections  of 
the  heart. 


We  further  know  that  all  impediments  to  the  circulation 
influence  and  modify  the  arterial  pulse.  If  the  blood's 
stream  be  impeded  in  the  aorta,  or  in  passing  from  the 
right  auricle  into  the  right  ventricle,  or  if  there  be  any 
impediment  to  the  pulmonary  circulation,  either  from  dis- 
ease in  the  vessels  of  the  lungs,  or  from  a  change  in  the 
structure  of  a  portion  of  the  lungs,  under  any  of  these  cir- 
cumstances there  are  alterations  in  the  pulse,  some  of  which 
changes  are  so  remarkable  as  to  be  sufficiently  characteristic 
of  particular  diseases  of  the  heart. 

On  comparing  the  number  of  sensible  changes  in  the 
pulse  which  authors  have  described  with  an  enumeration 
of  the  diseased  sounds  of  the  heart,  we  are  struck  with  the 
much  greater  number  in  those  of  the  pulse  j  so  that  if  both 
alterations  in  the  heart's  impulse  and  sounds  and  changes  in 
the  pulse  assist  materially  in  establishing  the  diagnosis  of 
diseases  of  the  circulation,  and  serve  as  indications  for  their 
treatment,  those  which  are  presented  by  the  arterial  pulse 
certainly  afford  by  far  the  most  abundant  signs. 

It  is  of  consequence,  however,  in  considering  this  matter, 
to  recollect  what  has  been  already  mentioned — that  diseases  of 
the  heart  may  sometimes  exist  without  any  apparent  change 
in  the  arterial  pulse,  though  we  seldom  find  that  the  pulse  is 
changed  without  a  corresponding  deviation  in  the  action  of 
the  heart.  Thus,  when  the  heart's  action  is  violently  in- 
creased, as  takes  place  in  a  thoracic  aneurism,  the  great 
increase  in  the  impulse  which  the  heart  acquires  does  not 
affect  the  arterial  pulse,  but  is  lost,  or,  as  it  were,  destroyed, 
in  overcoming  the  resistance  which  the  aneurism  causes  to 
the  circulation.  And  it  may  be  stated,  as  a  general  obser- 
vation, that  in  congestion  and  in  all  cases  where  the  heart's 
impulse  is  increased  in  order  to  overcome  an  obstruction  to 
the  circulation,  the  increased  impulse  will  not  necessarily 
affect  the  arterial  pulse. 

This  apparent  discrepancy  in  the  actions  of  the  heart  and  the 
indications  afforded  by  the  arterial  pulse  is  remarkable  when 
the  aortic  valves  are  diseased  or  when  the  calibre  of  that  artery 
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is  diminished,  though  the  heart  is  compelled  to  act  with  an 
increased  vigour  to  overcome  such  obstructions  to  the  free 
circulation  of  the  blood,  yet  the  force  of  the  arterial  pulse 
is  diminished  ;  and  I  shall  afterwards  have  occasion  more 
fully  to  explain  how  in  some  diseases  of  the  heart,  particu- 
larly when  there  is  a  preternatutal  quantity  of  blood  or 
congestion,  the  pulse  is  by  no  means  a  safe  guide  for  the 
employment  of  bloodletting.  Indeed,  the  difference  in  the 
cardiac  and  arterial  pulses  is  often  very  remarkable. 

In  order  to  show  how  extensive  are  the  variations  of  the 
arterial  pulse,  and  with  what  nicety  they  have  been  dis- 
criminated, I  have  drawn  up  a  table  of  such  varieties  as 
have  been  defined  and  characterised  by  distinct  terms.  At 
the  same  time  it  may  be  observed  that  in  several  instances 
these  terms  are  nearly  synonymous.* 

By  bringing  together  these  various  denominations  of  the 
arterial  pulse,  the  importance  of  distinguishing  them  from 
one  another  will  b?  the  more  apparent,  whilst  it  will  also 
show  how  difficult  it  is,  and  what  extended  observation  it 
must  require,  to  be  able  to  recognise  all  these  variations, 
and  draw  the  practical  as  well  as  pathological  conclusions 
that  each  may  warrant.  It  is  just  as  difficult  to  discri- 
minate by  the  sense  of  touch  all  those  nicer  shades  of 
difference  in  the  arterial  pulse  as  the  eye,  the  ear,  or  the 
tongue  to  perceive  slight  differences  in  the  qualities  of 
bodies  which  are  discernible  by  these  several  senses.  In- 

*  TABLE. 

TERMS  BY  WHICH  THE  VARIETIES  OF  THE  ARTERIAL  TULSE  HAVE  BEEN 

DESIGNATED. 


Full, 

Voluminous, 
Strong, 

Incompressible, 

Wiry, 

Hard, 

Tense, 

Thready, 

Contracted, 

Firm, 

Oppressed, 

Small,  ■ 


Elastic, 

Bounding, 

Sharp, 

Fluttering, 

Thrilling, 

Quivering, 

Vibratory, 

Jerking, 

Undulatory, 

Unequal, 

Irregular, 

Intermitting, 


Frequent, 

Rapid, 

Quick, 

Accelerated, 

Slow, 

Feeble, 

Soft, 

Weak. 

Faltering, 

Languid, 

Compressible. 
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deed,  both  experience  and  habits  of  accurate  observation 
are  requisite  to  enable  us  to  detect  the  more  minute 
changes  to  which  the  arterial  pulse  is  liable,  and  refer 
each  to  particular  conditions  of  the  circulation  ;  and  this 
will  account  in  some  measure  for  the  contradictory  de- 
scriptions which  have  been  given  of  the  arterial  pulse  m 
the  same  diseases  by  different  authors. 

We  should  likewise  be  aware,  and  I  may  here  repeat,  that 
observations  on  the  arterial  pulse,  however  accurate,  serve 
comparatively  little  purpose  in  the  diagnosis  and  in  the 
treatment  of  diseases  of  the  heart,  unless  when  they  are 
viewed  conjointly  with  those  changes  in  the  other  systems 
of  the  economy  which  usually  accompany  these  affections. 
Some  func-        It  is,  too,  of  importance  to  keep  in  mind,  when  investi- 
rieslr°/un-^'  gating  this  branch  of  semiology,  that  there  are  some  func- 
disMders'^of    tions  of  the  arterial  system  which  either  may  or  may  not  be 
the  heart.      influenced  by  a  disordered  heart — functions  which  are  per- 
formed alone  by  the  arteries. 

When  speaking  of  the  functions  of  the  arterial  system,  it 
was  remarked  that,  after  the  blood  is  impelled  from  the  left 
heart  into  the  arteries,  these  vessels  are  employed  not 
merely  as  simple  tubes  for  conveying  the  blood  to  the  dif- 
ferent organs  of  the  body,  but,  by  virtue  of  peculiarities  in 
their  arrangement,  the  circulation  in  them  undergoes  almost 
endless  modifications  before  the  blood  reaches  its  des- 
tinations. It  may,  indeed,  be  said  that  every  organ — nay 
every  subdivision  or  lobe  of  which  an  organ  is  composed — 
has  its  own  special  circulation ;  and  the  circulation  in  every 
organ  is  changed  during  every  muscular  movement. 

These  modifications  are  effected  by  differences  in  the 
lengths  of  the  arterial  trunks — by  differences  in  the  calibre 
of  the  branches,  compared  with  the  trunks  from  which  they 
arise — by  differences  in  the  angle  at  which  they  arise  from 
the  trunk — by  differences  in  their  course,  whether  straight 
or  tortuous — by  their  anastomosis — by  differences  in  their 
modes  of  ramifying  in  the  various  organs,  and  likewise  by 
vital  causes.  For  it  is  by  the  influence  of  the  nervous  sys- 
tem that  we  can  explain  the  sudden  derivation  of  blood 
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from  the  brain  to  the  stomach  hy  the  presence  of  food,  the 
repletion  of  the  erectile  tissues  in  the  genital  organs  from 
venereal  excitement,  and  the  flushing  of  the  face  from 
mental  emotions. 

These  powers,  which  arteries  possess  independent  of  the  Functions  of 

the  arteries 

heart,  are  also  exemplified  in  disease.    What  can  be  more  alone  af- 

^  fected. 

strikmg  than  the  increase  in  the  size,  and  in  the  apparent 
vigour,  in  a  temporal  artery  of  a  person  suffering  from  a 
common  "  bihous"  headache,  and  where  there  is  not  the 
least  disturbance  in  the  general  circulation  J  in,  the  remark- 
able pulsation  sometimes  met  with  in  the  abdominal  aorta, 
when  there  is  no  diseased  structure  in  the  coats  of  the 
artery ;  and  in  the  increased  action  of  the  arteries  con-  Baiiiie. 
tiguous  to  an  inflamed  part,  such  as  is  observed  in  the 
digital  arteries  when  a  fingtr  is  affected  with  whitlow ;  and, 
likewise,  in  the  still  more  remarkable  functions  which  the 
collateral  branches  of  an  artery  perform  whenever  the  circu- 
lation through  the  trunk  of  the  vessel  has  been  prevented  by 
a  ligature  ? 

From  all  these  phenomena  it  cannot  be  doubted  but  that 
the  arteries  possess  powers  and  perform  functions  which  are 
independent  of  the  heart ;  and,  consequently,  we  may  ex- 
pect to  find  that  changes  will  take  place  in  the  arterial  pulse 
which  do  not  indicate,  and  which  are  not  accompanied,  by 
any  corresponding  alteration  in  the  functions  of  the  left 
heart. 

On  the  other  hand,  changes  may  take  place  in  the  heart's  Changes  take 
functions  which  are  not  followed  by  changes  in  the  action  heart  aiVne! 
of  the  arteries.    If  there  be  an  excited  heart,  without  any 
alteration  in  its  structure,  the  arterial  pulse  will  participate 
in  its  increased  movements  ;  but  when  the  heart's  action  is 
increased,  and  if  there  be  at  the  same  time  a  change  of 
its  structure,  then  the  arterial  pulse  will  be  diminished  in 
force }  for  the  action  of  the  heart  is  increased  in  order  to 
overcome  some  mechanical  obstruction  to  the  expulsion  of 
the  blood  from  the  heart  j  and  in  proportion  as  the  obstruc- 
tion is  great  so  will  the  heart's  action  be  vigorous,  and  the 
pulse  be  in  like  proportion  feeble.    It  would  be  just  as  pro- 

2  E 
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bable  that  a  person  who,  by  making  a  violent  effort  to 
evacuate  the  bladder  when  there  was  an  obstruction  in  the 
urethra,  would  be  able  to  expel  their  contents  with  a  propor- 
tionably  increased  force;  instead  of  which,  the  violence  of  the 
effort  being  caused  by  the  obstruction  which  is  to  be  over- 
come, the  stream  of  the  urine  will  be  effected  more  feebly. 

"  There  are  a  great  number  of  cases  where  the  heart  is 
severely  affected,  and  where  there  is  little  change  in  the 
Andral.  pulsc."  This  is  almost  constantly  the  case  where  the  right 
heart  is  alone  affected,  and  frequently  when  there  is 
disease  of  the  left  heart.  Hence  the  general  principle, 
that,  though  the  arterial  pulse  presents  its  natural  charac- 
ters, it  must  not  be  concluded  that  the  heart  is  exempt 
from  disease. 

impoitance       Experienced  practical  men  are  more  or  less  familiar  wdtli 

of  distill-  f  f 

guisi)ing       the  numerous  varieties  in  the  arterial  pulse,  and,  w-ithout 

differences 

in  the  arterial  being  able  Satisfactorily  to  explain  the  pathological  con- 
dition of  the  circulating  apparatus  in  each  of  its  varied 
changes,  they  have,  nevertheless,  along  with  the  symptoms 
derived  from  the  other  systems  of  the  economy,  generally 
found  them  to  be  safe  guides  for  regulating  the  treatment  of 
disease. 

This  nicety  in  discriminating  the  less  sensible  changes  in 
the  arterial  pulse  has  been,  however,  disputed  by  some  emi- 
nent pathologists. 

Speaking  of  William  Hunter,  John  Hunter  remarks  that, 
"  though  he  was  extremely  accurate  in  most  things,  he 
could  never  feel  that  nice  distinction  in  the  pulse  that  many 
others  did,  and  suspected  none  such  nicety  of  discriminating 
them  can  really  be  found.     I  think  I  have  been  certain 
of  the  pulse  having  a  disagreeable  jar  in  it  when  others 
could  not  perceive  it — when  they  are  only  sensible  of  its 
frequency  and  strength."    This  observation  is  strictly  true; 
for  not  only  is  a  lengthened  tuition  required  to  enable  a 
person  to  discriminate  the  varieties  of  the  arterial  pulse, 
but,  as  it  is  with  all  the  other  senses,  that  of  touch  is 
possessed  in  various  degrees  of  acuteness  by  diffex'ent  indi- 
viduals. 
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The  varieties  of  the  arterial  pulse  must  be  the  effect  either 
of  differences  in  the  vigour  of  the  heart,  of  changes  in  the 
structure  of  some  of  its  component  parts,  of  changes  in  its 
functions,  of  differences  in  the  quantity  of  the  blood  con- 
tained within  its  cavities,  of  changes  in  the  qualities  of  the 
blood,  or  of  vital  causes. 

These  difiFerent  changes  produce  alterations  in  the  fre- 
quency, in  the  force,  and  in  the  regularity  of  the  pulse. 

In  its  frequency  the  arterial  pulse  is  liable  to  great  altera-  cuanses  in 

the  frequency 

tions  in  disorders  of  the  heart.  of  the  arterial 

pulse ; 

The  presence  of  food  in  the  stomach,  the  slightest  bodily  ug  frequency 
exertion  or  mental  excitement,  accelerates  the  arterial 
pulse ;  and  in  some  diseases  its  frequency  is  much  in- 
creased, particularly  in  maladies  of  an  inflammatory  cha- 
racter, such  as  those  wherein  the  lining  membrane  of  the 
heart  is  inflamed. 

There  is,  also,  a  great  increase  in  the  frequency,  as  well  as 
changes  in  other  qualities,  of  the  arterial  pulse  from  the  loss 
of  blood,  whether  it  has  been  abstracted  artificially  or  by  a 
spontaneous  hemorrhage.  So  much,  indeed,  are  the  beatings 
of  the  arterial  pulse  sometimes  increased  in  frequency,  that 
it  is  found  impossible  to  count  them  accurately,  and,  not- 
withstanding the  assertions  of  some,  it  is  seldom  found  that 
more  than  150  pulsations  in  a  minute  can  be  accurately  dis- 
criminated. 

In  other  diseases  of  the  heart,  especially  those  of  a  chronic  its  frequency 
nature,  the  frequency  of  the  beats  of  the  arterial  pulse  is  very 
much  diminished.  We  are  told  of  persons  in  whom  the  ar- 
terial pulse  did  not  exceed  sixteen,  and  even  ten,  beats  in  a 
minute ;  but  in  such  instances  it  is  probable  that  all  the 
pulsations  of  the  heart  were  not  sufliciently  strong  to  be  re- 
cognised in  the  arterial  pulse. 

A  workman  drank  some  cold  water  when  overheated,  case  re- 
and  the  effect  on   the   circulation  was   to    render   the  n/.^Gouui.o 
arterial  pulse  feeble,  and  reduce  the  pulsations  to  thirty- 
five  in  a  minute  5  but  on  relieving  the  congested  heart  by 
bloodletting  the  natural  action  of  the  heart  and  arteries  was 
restored. 


Boston. 
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Case  re- 
corded by 
Dr.  Mason 
Good. 


Case  re- 
corded by 
Morgagai. 


Changes  in 
the  force  of 
the  pulse. 


In  another  case  a  person  who  had  a  diseased  heart  which 
was  occasioned  by  a  fit  of  asphyxia,  brought  on  by  breathing 
the  impure  air  from  the  bursting  of  a  gas-pipe,  the  pulse 
never  exceeded  thirty  beats  in  a  minute. 

In  an  old  man  who  had  been  attacked  with  epileptic  pa- 
roxysms "  I  found  such  a  variety  of  pulse  that  within  the 
sixtieth  part  of  an  hour  the  pulsations  were  only  twenty-two 
— that  is  to  say,  they  were  in  number  about  two -thirds  less 
than  they  ought  to  be,  and  this  had  been  so  already  for  many 
months." 

In  its  force,  the  alterations  of  the  arterial  pulse  in  disorders 
of  the  heart  are  numerous. 

The  strong  and  the  feeble,  the  full  and  the  soft,  are  qualities 
of  the  arterial  pulse  which  are  commensurate  with  the  vigour 
of  the  heart,  and  which  conditions  of  the  heart  will  always  be 
characteristic  of  the  state  of  the  body  generally,  indicating  its 
weakness  and  its  strength. 

The  incompressible  and  the  compressible  pulse  denote  either 
a  vigorous  or  a  comparatively  feeble  state  of  the  heart :  the 
incompressible,  wiry,  or  thready  pulse  being  characteristic 
of  some  active  inflammatory  action ;  whereas  the  compres- 
sible, soft  pulse  is  a  symptom  of  a  natural  state  of  the  circu- 
lation. 

The  hard,  the  firm,  and  the  tense,  the  wiry  and  the  thready, 
the  contracted  and  the  oppressed,  are  all  terms  in  common  use 
to  signify  particular  qualities  and  minute  shades  of  differences 
in  the  pulse. 

A  wiry,  a  vibratory,  and  a  thrilling  pulse  have  been  sup- 
posed by  John  Hunter  and  Fordyce  to  depend  upon  the  state 
of  the  arteries,  and  not  upon  that  of  the  heart,  or  on  the 
quantity  of  blood  circulating  through  the  arteries. 

"A  hard  pulse,"  observes  Haller,  "denotes  some  obstacle 
or  stimulus,  or  increased  action  of  the  heart,  with  a  greater 
thickness  of  blood,  or  a  greater  rigidity  or  obstruction  of  the 
artery.  A  full  pulse  is  caused  by  the  fulness  of  the  artery, 
joined  with  a  strong  force  of  the  heart ;  and  a  small  pulse  by 
the  emptiness  of  the  artery  and  a  smaller  wave  of  blood  sent 
from  the  heart." 
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A  quick  and  a  frequent  pulse  are  not  synonymous  terms 
when  applied  to  the  pulse ;  for,  whilst  frequency  implies 
merely  the  increased  number  of  the  beats  without  signifying 
the  quality  of  them,  by  quickness  is  meant  a  peculiar  quality 
of  the  beats.  The  frequency  of  the  pulse  may  be  increased 
by  an  increase  in  the  vigour  of  the  heart  and  a  corresponding 
increase  in  the  velocity  of  the  arterial  stream,  whilst  a  quick 
arterial  pulse  arises  from  the  heart  being  unable  to  propel 
the  blood  with  its  proper  force  and  in  its  proper  quantity ; 
and,  therefore,  a  small  quantity  only  of  blood  being  sent  into 
the  arteries  by  each  ventricular  contraction,  the  number  of 
beats  is  thus  increased. 

There  are  other  varieties  of  the  arterial  pulse,  all  of  which 
depend  upon  a  diminution  in  the  vigour  of  the  heart's  action. 
Of  this  description  are  the  qxdck  and  the  rapid,  the  elastic, 
the  bounding,  the  vibratory,  the  fluttering,  and  the  languid,  the 
jerking,  and  the  undulatory  pulse. 

The  effects  of  spontaneous  hemorrhages  and  of  profuse 
bloodletting  upon  the  arterial  pulse  not  only  increase  its 
frequency,  but  at  the  same  time  cause  in  it  a  vibratory  or 
undulating  sensation ;  and  the  depressing  passions,  by  pro- 
ducing congestion  of  the  heart,  are  followed  by  a  great  dimi- 
nution in  the  force  as  well  as  in  the  frequency  of  the  arterial 
pulse. 

The  arterial  pulse  may  become  irregular  either  from  a  dis-  ciianges  in 
ease  in  the  structure  of  the  heart,  or  from  a  disturbance  of  '■''y^'^™- 
its  functions  ;  and  there  is  no  more  common'  sign  of  a  dis- 
ordered heart  than  an  irregular  or  intermitting  pulse. 

The  radial  pulse  is  generally  examined  from  its  repre- 
senting the  number  of  the  heart's  contractions  ;  but  when 
the  heart  acts  very  feebly  each  of  its  pulsations  may  not 
reach  the  radial  artery,  or,  when  the  heart's  contractions  are 
unequal  in  force,  some  may  be  propagated  to  the  wrist,  and 
others  may  not  be  recognisable  to  it — thus  causing  the  pulse 
to  intermit. 

Abernethy,  who  ultimately  perished  from  a  disease  in  his 
heart,  which  had  commenced  in  early  life,  in  narrating  his 
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AVernethy'g  own  case  observed — "When  I  laid  down  in  bed  of  a  night 
my  heart  intermitted  to  such  an  extent  that  I  thought  it 
never  would  beat  again  3  then  it  would  go  on  with  the 
utmost  vehemence  for  a  time  j  but  as  the  anxiety  of  my 
mind  subsided,  so  this  state  went  off." 

There  is  an  irregularity  of  the  pulse  in  which  a  great 
variation  in  its  frequency  takes  place  at  different  times  of  the 
same  day.  "  In  one  patient,  who  had  much  dyspnoea  with 
delirium,  the  pulse  beat  only  thirty  times  in  a  minute,  and 
some  time  after  sixty  times.  In  other  instances  the  pulse 
varied  exceedingly  on  different  days,  and  without  any  evident 

Andral.  caUSe." 

irreguiaritie»      These  differences  in  the  daily  beats  of  the  pulse  ought  to 

of  tUe  pulse  t-  o 

from  medi-  be  taken  into  consideration  when  we  are  watching  the  effects 
of  certain  medicines,  especially  of  digitalis,  for  effects  have 
been  often  attributed  to  that  medicine  in  lowering  or  quick- 
ening the  pulse  which  do  not  belong  to  it. 

The  arterial  pulse  has  been  observed  to  be  irregular  or 
intermittent  during  health,  and  become  regular  during  acute 
disease,  and  return  to  its  former  condition  during  con- 
valescence. 

some^of^the       Besides  changes  in  its  frequency,  vigour,  and  regularity, 
«f^i'e  arterial  there  are  other  peculiarities  of  the  arterial  pulse  which  merit 
consideration. 

See  page  206.  Jt  has  already  been  remarked  that  the  cardiac  and  arterial 
pulse  do  not  always  correspond  in  strength  in  some  of  the 
diseases  of  the  heart.  Changes  may  take  place  in  the  action 
of  the  heart  which  are  not  accompanied  by  any  change 
in  the  arterial  pulse.  If  there  be  an  excited  heart,  without 
any  alteration  in  its  structure,  the  arterial  pulse  may  partici- 
pate in  its  incrsased  movements  ;  but  when,  besides  the 
increased  action  of  the  heart,  there  is  an  alteration  of  its 
structure,  then  the  vigour  of  the  arterial  pulse  will  be  di- 
minished ;  for  the  increased  action  of  the  heart  being  required 
to  overcome  some  mechanical  resistance  to  the  expulsion 
of  the  blood  from  the  heart,  hence  it  follows  that,  in  propor- 
tion as  the  obstruction  is  great,  so  will  the  heart's  action  be 
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increased,  and  thus  the  arterial  pulse  will  become  proportion- 
ably  feeble. 

Hence  it  may  be  inferred  from  the  foregoing  remarks,  that 
when  the  action  of  the  heart  is  increased,  and  there  is  a 
corresponding  increase  in  the  arterial  pulse,  the  heart's 
structure  will  probably  be  sound ;  but,  on  the  other  hand,  if 
the  action  of  the  heart  is  increased,  and  there  is  no  corre- 
sponding increase  in  the  arterial  pulse,  but  rather  a  diminu- 
tion in  its  vigour,  then  it  is  equally  probable  that  there  will 
be  some  change  in  the  structure  of  the  heart. 

It  sometimes,  though  rarely,  happens  that  the  arterial 
pulse  is  much  less  frequent  than  the  pulse  of  the  heart. 
iVndral  has  mentioned  a  case  in  which  "  for  thirty  or  forty  Cases, 
beats  of  the  artery  there  were  one  hundred  and  twenty  of 
the  heart;"  and  a  remarkable  instance  is  recorded  by  Reil, 
in  which  "the  heart  and  the  carotid  and  radial  arteries  all 
pulsated  differently." 

"  In  a  young  man  who  fell  from  a  tree  and  bruised  his  Case  re- 
back,  and  who  suffered  from  a  continued  palpitation  of  the  Morgagiii. 
heart  for  nine  years,  I  found  the  pulse  in  both  the  wrists 
uneqvial  and  irregular,  yet  in  such  a  manner  that  it  was 
manifest,  when  I  attended  to  the  greater  part  of  the  pulsa- 
tions, that  in  the  left  wrist  they  could  neither  be  called  rare 
nor  frequent,  and  that  in  the  right  they  were  almost  three 
times  more  rare  than  in  the  left." 

In  some  affections  of  the  heart  I  have  observed  a  remark- 
able inequality  in  the  beats  of  the  pulse. 

"  A  vibration  or  tensity  of  the  pulse  was,  soon  after,  case, 
joined,  and  so  great  a  celerity  that,  although  both  motions 
of  the  artery — that  is,  outwards  and  inwards — did  not  take 
up,  when  taken  together,  much  more  time  than  they  generally 
do  when  in  a  natural  state,  yet  the  first  was  three  times 
shorter  than  the  second."  Morgagni. 


It  sometimes  happens  that  the  radial  pulse  is  different  in 
the  two  arms. 


The  pulse 
difleri  in  the 
two  arms. 


"  One  of  the  most  remarkable  characters  which  the  pulse 
presents  in  diseases  of  the  heart  is  that  it  is  different  in 


I 


216 


SYMPTOMS  OF  DISEASES  OF  THE  HEART 


Corvisart. 
Case. 


Bordeau  and 
others. 


Other  dif- 
ferences in 
the  pulse. 


the  two  arms — or  is  perceptible  in  the  one,  and  not  to  be 
recognised  in  the  other,  arm." 

Parry  observed  three  cases  of  this  kind.  In  a  lady,  who 
was  of  an  arthritic  diathesis,  and  whose  heart  was  irritable, 
I  remarked  that  the  pulse  in  one  arm  had  disappeared,  but 
in  six  months  it  was  again  perceptible. 

Though  the  observations  which  have  been  made  on  the 
arterial  pulse  all  relate  to  the  varied  conditions  of  the  central 
organ  itself,  and  are  intended  to  point  out  the  changes  in  its 
functions  as  a  simple  machine  or  forcing-pump,  yet  I  may 
allude  to  the  differences  in  the  pulse  observed  in  diseases  of 
different  organs,  of  which  much  has  been  said  by  the  older 
writers  j  such  differences  arising,  no  doubt,  from  that  rela- 
tion and  sympathy  which  subsist  between  the  various 
organs  of  the  economy.  And,  although  such  a  system  of 
diagnosis  may  have  been  unwai'rantably  extended,  yet  it  is 
universally  admitted  that  in  some  diseases,  such  as  enteritis, 
rheumatism,  and  carditis,  the  character  of  the  pulse  in  each 
organ,  when  inflamed,  is  perfectly  different. 

Before  concluding  these  observations  on  the  arterial  pulse, 
it  is  essential  to  bear  in  mind,  when  examining  the  condition 
of  the  circulation,  the  natural  differences  of  the  pulse  of 
persons  at  the  different  periods  of  life,  at  different  times  of 
the  day,  at  different  seasons  of  the  year,  and  in  the  different 
states  of  the  atmosphere. 

The  changes  in  the  pulse  from  alterations  in  the  posture  of 
the  body  are  likewise  of  consequence  to  be  noticed.  The 
pulse  of  a  healthy  person,  which  beats  sixty  times  in  a  minute 
when  he  is  in  a  horizontal  posture,  will  generally  beat  sixty- 
eight  or  seventy  times  in  a  minute  when  in  the  erect  posture  : 
a  difference  which  appears  to  be  most  satisfactorily  accounted 
for  by  the  heart  being  able  to  impel  the  blood  throughout 
the  system  with  much  less  force  in  the  horizontal  position 
of  the  body  than  when  it  has  to  combat  against  the  weight 
of  the  superincumbent  column  of  all  the  blood  in  the  upper 
part  of  the  body  when  a  person  is  erect. 

The  influence  of  medicinal  substances,  too,  upon  the 


♦ 


DERIVED   FROM  THE  VASCULAR  SYSTEM. 


217 


arterial  pulse  must  never  be  lost  sight  of,  and  be  taken  into 
consideration  in  the  examination  of  diseases.  Narcotics 
have  the  effect  of  altering  the  pulse,  and  hence  it  is  that 
digatalis,  belladonna,  hyosciamus,  opium,  prussic  acid,  and 
the  plants  containing  it,  are  all  made  use  of  in  the  treatment 
of  diseases  of  the  circulation,  from  the  influence  of  such  sub- 
stances upon  the  action  of  the  heart. 

The  changes  which  take  place  in  the  pulse  in  many- 
diseases  of  all  the  organs  of  the  body  prove  how  great  is 
their  sympathy  with  the  heart,  and  how  disorders  of  the 
heart  cause  in  their  turn  various  derangements  throughout 
the  system ;  and  thus  it  is  that  the  arterial  pulse  is  not  only 
examined  to  inform  us  of  the  condition  of  the  heart,  but  the 
condition  of  the  heart  tells  us  that  of  the  organ  whei'e  the 
primary  disease  exists.  When,  therefore,  a  person  suffering 
from  some  local  inflammation  or  injury  has  the  arterial  pulse 
changed,  we  do  not  always  direct  remedies  to  the  heart,  but 
to  the  affected  part,  and  by  alleviating  which  the  heart  is 
tranquillised. 

Symptoms  derived  from  the  Venous  System. 

In  like  manner  as  in  diseases  of  the  left  heart  the  arterial 
circulation  undergoes  certain  changes,  so  we  find  that  the 
venous  circulation  is  changed  in  diseases  of  the  right  heart ; 
and  these  changes  which  take  place  in  the  venous  system 
afford  symptoms  which  are  as  characteristic  of  disturbances  of 
the  pulmonic  heart  as  those  of  the  arterial  system  indicate 
disorders  of  the  systemic  heart.  See  page  61. 

I  have  formerly  endeavoured  to  demonstrate  that,  when 
both  the  hearts'  cavities  and  the  jiulmonary  vessels  become 
gorged  with  blood,  the  subcutaneous  veins  and  those  of 
the  internal  viscera,  then  receive  such  superabundant  blood 
as  the  heart  and  pulmonary  vessels  cannot  admit,  and  retain 
it  in  their  turn  until  the  balance  of  the  thoracic  circulation  is 
restored.  Hence,  we  may  anticipate  that  when  the  right 
heart  becomes  permanently  congested,  as  often  takes  place 
in  diseases,  there  will  be  a  corresponding  congestion  in  the 
venous  system. 

2  F 
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Venous  congestion  may  be  more  or  less  general  in  diseases 
of  the  heart,  either  extending  throughout  the  whole  of  the 
subcutaneous  veins,  or  confined  chiefly  to  the  veins  of  the 
cerebro- spinal,  respiratcry ,  or  portal  systems. 
Venous  con-       In  the  cerebro-sioiTial  system  venous  congestion  produces 

geation  of  the  ,  i  i 

cerebro-  thosc  remarkable  changes  which  have  been  already  men- 
tem.  tioned  when  discussing  the  symptoms  in  disorders  of  the 

See  page  162.  o  j  tr 

heart  which  are  derived  from  disturbances  in  that  system. 
The  languor  and  aberration  of  the  intellectual  powers,  and 
the  diminished  vigour  of  the  organs  of  active  motion,  are  very 
remarkable  symptoms,  which  are  caused  by  venous  con- 
gestion in  the  cerebro-spinal  system. 
Congestion        Congestion  of  the  right  heart  produces  effects  upon  the 
ratory's^^-'    respiratory  organs  no  less  remarkable.  Cough,  dyspnoea,  and 
asthma  must  be  the  necessary  consequences  of  veno-pul- 
monary  congestion.    The  cough  is  dry  and  hard,  and  comes 
on  in  paroxysms,  which  endure  for  a  longer  or  shorter  period, 
and  sometimes  terminate  in  profuse  perspiration,  nausea, 
and  vomiting.    The  embarrassment  in  breathing  is  constant,  j 
though  greatly  aggravated  by  any  muscular  exertion,  by  I 
an  over- distended  stomach,  or  by  the  pi-'mce  vice  being 
deranged. 

"  In  the  diseases  of  the  heart  the  difficulty  in  breathing 
may  arise  from  mechanical  pressure  upon  the  lungs,  from  an 
increase  in  the  bulk  of  the  heart,  or  from  the  growth  of  an 
aneurismal  tumour ;  that  is  true  in  some  cases,  but,  in  the 
greater  number,  it  appears  that  the  difficvdty  in  respiration 
is  caused  solely  by  the  accumulation  of  blood  in  the  vascular 
system  of  the  lungs,  in  consequence  of  the  difficulty  it  meets 
with  in  entering  into  the  cavities  of  the  heart,  the  structure  ' 
Corvisart.      of  which  has  been  changed." 

Congestion  of      The  cffects  of  the  congested  state  of  the  right  heart  arc 

the  portal  hi 

Bystern.  equally  evident  upon  the  portal  system,  and  hence  arise  an 
assemblage  of  symptoms  in  diseases  of  the  heart  which  are 
caused  by  disorders  of  the  chylopoetic  viscera. 

In  consequence  of  congestion  of  the  right  Heart  the  blood 
of  the  inferior  cava  vein  must  meet  with  a  difficulty  in  flowing 
into  the  right  auricle,  so  that  the  functions  and  even  the  i 
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structure  of  the  liver  undergo  particular  alterations  by  the 
changes  in  the  circulation. 

"  In  almost  every  disease  of  the  heart/'  observes  Corvisart, 
the  liver  becomes  the  seat  of  an  engorgement  of  blood, 
which  I  have  often  observed  in  the  dead  body,  and  which 
gives  to  this  viscus,  especially  in  the  advanced  stage  of  these 
diseases,  an  unnatural  bulk.  Indeed,  it  is  easy  to  feel  this 
tumefaction  through  the  abdominal  parietes ;  it  sometimes 
becomes  so  considerable  that  the  margin  of  the  liver  passes 
considerably  beyond  the  edge  of  the  ribs,  whilst  its  con- 
vexity, pressing  the  diaphragm  and  mounting  up  the  right 
cavity  of  the  thorax,  prevents  the  inferior  region  resounding 
by  percussion."  Coivi.-ait, 

^        .  page  443. 

And  in  the  subcutancovs  veins  the  congested  state  of  the  cngesUon 

.  ,  of  tlie  subou- 

right  heart  causes  manifest  changes,  especially  in  the  veins  lancous 
of  the  head,  face,  and  neck,  these  vessels  becoming  more  or 
less  varicose,  and  their  smaller  branches  so  distended  as  to 
give  the  skin  a  livid  colour,  which  is  sometimes  so  intense  as 
to  amount  to  a  deep  blue. 

This  appearance  of  the  veins,  along  with  more  or  less 
oedema,  with  which  it  is  accompanied,  may  be  considered  ^s 
a  symptom  pathognomonic  of  some  affection  of  the  right 
heart. 

The  livid  colour  of  the  skin  wliich  is  produced  by  venous  The  morbus 

casruleus. 

congestion  differs  materially  from  the  blue  appearance  of 
the  integuments  which  is  caused  by  an  admixture  of  the 
arterial  and  venous  blood  in  the  heart.  In  the  first  case  the 
livid  colour  arises  from  an  absolute  increase  in  the  number 
and  bulk  of  the  cutaneous  veins,  whereas  the  blue  colour 
produced  from  an  admixture  of  venous  with  arterial  blood  is 
not  accomoanicd  with  anv  increase  in  the  number  or  size 
either  of  the  venous,  arterial,  or  capillary  systems. 

Besides,  the  blue  colour  from  venous  congestion  docs  not 
appear  over  the  whole  cutaneous  surface,  but  only  in  parti- 
cular parts  :  whereas  in  the  "blue  disease"  of  the  ancients  the 
whole  skin  is  discoloured,  the  mass  of  blood  having  acquired 
a  new  colour  from  an  admixture  of  the  arterial  and  venous 
blood. 


220 


SYMPTOMS  OF  DISEASES  OF    THE  HEART 


The  venous       The  venous  pulse  is  also  a  symptom  of  a  disordered  heart ; 

for,  when  the  escape  of  the  blood  from  the  right  ventricle 
into  the  pxilmonary  artery  is  impeded,  the  regurgitation  of 
the  venous  blood  into  the  auricle,  and  from  the  auricle  into 
the  cavae  veins,  is  increased,  and  hence  arises  the  pulsation, 
and  which  is  often  observed  to  be  so  remarkable  in  the 
jugular  veins. 

Spnptoms  derived  from  the  Capillary  System. 

The  capillary  system  of  vessels  perform  all  the  important 
functions  of  secretion  and  of  excretion ;  whereas  the  heart, 
with  its  arteries  and  veins,  though  tinder  the  influence  of 
the  nervous  system,  is  a  pure  mechanical  apparatus  em- 
ployed for  conveying  the  blood  to  the  different  organs,  and 
receiving  it,  after  the  necessary  secretions  and  excretions 
have  been  made,  in  order  that  it  may  be  replenished  with 
chyle  prepared  by  the  digestive  apparatus,  and  again  oxy- 
genated by  the  organs  of  respiration. 

The  functions  of  the  capillaries,  as  well  as  the  phenomena 
which  they  manifest  in  diseases,  point  them  out  as  a  distinct 
system  of  vessels  intermediate  between  the  arteries  and  the  | 
veins,  and,  though  intimately  related  to,  and  under  the  in-  ; 
fluence  of,  the  heart,  they  are  yet  independent  of  its  actions  \ 
further  than  by  receiving  from  it  the  necessary  supply  of 
blood. 

To  execute  their  various  functions,  the  capillaries  present 
different  structures  and  arrangements  in  the  different  organs, 
by  all  which,  under  the  immediate  influence  and  control  of 
the  nervous  power,  they  form  a  vital  laboratory  in  which  are 
compounded  and  separated  from  the  blood  those  elements 
which  are  necessary  for  the  life  and  growth  of  the  living 
being. 

As  it  has  been  already  pointed  out  that  disturbances  in  j 
the  functions  of  the  capillary  system  produce  changes  in  the  | 
action  of  the  heart,  so  we  shall  find  that  in  affections  of  the  j 
heart  the  functions  of  the  capillaries  are  more  or  less  dis- 
turbed,— disturbances  which  constitute  an  important  class  of 
symptoms  in  the  heart's  diseases. 
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Indeed,  the  two  portions  of  the  sanguineous  system — the 
heart  and  the  capillaries — are  so  intimately  associated  in  all 
their  functions,  it  is  but  seldom  observed  cither  in  acute  or 
in  chronic  diseases  that  there  is  any  serious  disorder  of  the 
one  without  some  corresponding  change  in  the  functions  of 
the  other. 

"  The  general  circulation  is  not  always  so  much  changed 
in  diseases  of  the  heart  as  the  capillary  circulation." 

This  influence  which  the  capillaries  exercise  upon  the 
heart,  and  which  the  heart  in  its  turn  exercises  upon  the 
capillaries,  is  exemplified  by  many  pathological  phenomena, 
and  observed  chiefly  in  those  of  the  cutaneous  and  gastro- 
pulmonary  mucous  system. 

The  most  remarkable  of  these  symptoms  in  disorders  of 
the  heart — which  are  derived  from  changes  in  the  functions 
of  the  cutaneous  capillaries — are  paleness  and  flushing,  cold- 
ness and  heat,  dryness  and  moistui'e, — some  of  which  phe- 
nomena appear  to  appertain  chiefly  to  the  arterial,  and 
others  to  the  venous,  system, — the  one .  being  caused  by 
disturbances  of  the  systemic,  and  the  other  by  disorders  of 
the  pulmonic,  heart. 

Sometimes,  as  when  the  action  of  the  heart  is  increased 
during  mental  excitement,  the  capillary  system  of  vessels  is 
overloaded  with  blood,  and  the  skin  becomes  redder  and 
warmer  than  natural,  and  sometimes,  as  in  congestion  of 
the  heart  caused  by  grief,  the  skin  becomes  pale  and  cold, 
accompanied  by  shiverings.  Sometimes  there  is  a  diy, 
arid,  and  parched  state  of  the  cutaneous  surface,  and  some- 
times there  are  profuse  and  cold  perspirations. 

In  no  disease  is  this  influence  of  the  heart  upon  the 
capillary  system  more  distinctly  shown  on  the  cutaneous 
capillaries  than  in  a  febrile  paroxysm,  by  its  cold,  hot,  and 
sweating  stages  ;  and  on  the  capillaries  of  the  mucous  mem- 
brane of  the  digestive  canal,  by  the  dryness  of  the  mouth 
and  excessive  thirst :  all  which  conditions  of  the  capillary 
system  may  b^^  considered  as  symptoms  of  disorders  of  the 
heart. 
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"  He  had  a  fever  when  he  was  in  Spain, 
And  when  the  fit  was  on  him  I  did  mark 
How  he  did  sliakc  ;  'tis  true,  this  god  did  shake  ; 
His  coioard  lips  did  from  their  colour  fly; 
And  that  same  eye,  whose  bend  doth  awe  the  world, 
Did  lose  its  lustre.    I  did  hear  him  groan  ; 
Ay,  and  that  tongue  of  his  that  bad  the  R  nnans 
Mark  him,  and  write  his  speeches  in  their  books, 
Alas  !  it  cried,  '  Give  me  some  drhih  !'  " 

There  is  no  more  striking  symptom  in  affections  of  the 
heart  indicated  by  changes  in  the  cutaneous  capillaries  than 
a  sensation  of  coldness,  moi'e  especially  of  the  hands  and  feet, 
though  sometimes  extending  over  the  whole  cutaneous  sur- 
face, such  effects  being  caused  by  a  diminution  of  blood  in 
the  capillary  sj'^stem. 

The  coldness  of  the  feet  and  limbs  from  pvlmo-cardiac 
coHgestion  was  instantly  and  permanently  relieved  in  a  young 
lady  vi'hilst  leeches  were  apj^lied  to  the  cardiac  region. 

Accompanying  coldness  there  is  always  more  or  less  pale- 
ness, or  the  skin  may  be  of  a  livid  colour  :  in  the  first  case 
the  blood,  both  in  the  arterial  and  venous  capillaries,  being 
diminished,  whilst  in  the  latter  there  is  a  congestion  of 
blood  in  the  venous  capillaries.  The  coldness  of  the  cuta- 
neous surface  is  often  accompanied  with  shivering,  and  these 
conditions  are  often  the  prelude  of  those  fits  which  are 
caused  by  a  disordered  circulation, 
fase.  A  youth  who  had  for  many  years  suffered  from  a  disease 

of  his  heart,  and  one  of  the  most  prominent  symptoms  of 
which  he  complained  was  a  painful  sense  of  coldness  of  the 
hands  and  feet,  and  these  were  swollen,  and  of  a  deep  livid 
hue.  The  state  of  the  heart  being  greatly  improved,  the 
amendment  was  strikingly  marked  by  a  return  of  the 
natural  heat  and  pallid  colour  of  the  hands. 

An  hot,  arid,  or  parched  state  of  the  cutaneous  surface  is 
frequently  observed  in  a  disordered  circulation,  and  is 
accompanied  with  a  corresponding  redness  or  flushing  of 
particular  portions,  such  as  that  of  the  face  and  of  the  hands 
and  feet. 
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Perspiration,  more  or  less  profuse,  occurring  in  diseases  of 
the  heart  is  generally  accompanied  by  coldness  of  the  skin. 

A  lady  was  completely  relieved  of  her  difficult  breathing,  case, 
and  other  symptoms  accompanying  a  disordered  heart,  of 
long  duration,  after  a  profuse  perspiration — strikingly  ex- 
emplifying the  connection  between  the  heart  and  cutaneous 
capillaries. 

The  capillaries  of  the  gastro -pulmonary  mwcows  membrane 
are  no  less  under  the  influence  of  the  action  of  the  heart 
than  those  of  the  cutaneous  system,  and  all  the  changes 
which  it  undergoes  assist  us  in  forming  a  correct  diagnosis 
of  the  condition  of  the  heart. 

I  have  already  mentioned  the  remarkable  effects  on  the 
functions  of  the  heart  which  are  produced  by  the  appli- 
cation of  cold  or  heat  upon  the  mucous  system  ;  and,  on  the 
other  hand,  we  find  remarkable  changes  in  the  functions  of 
the  capillaries  in  diseases  of  the  heart. 

In  acute  diseases  of  the  heart  accompanied  with  fever  we 
observe  how  greatly  the  mucous  surface  of  the  alimentary 
canal  is  influenced,  and  its  functions  disturbed,  in  like 
manner  as  has  been  remarked  of  those  of  the  externa  skin. 
The  mouth  becomes  parched  and  dry,  causing  thirst  j  and 
that  portion  of  the  membrane  covering  the  tongue  becomes 
thickened,  its  colour  is  altered,  and  a  milky-colotired  mucus 
is  secreted  from,  and  deposited  on,  its  sui'face. 

This  state  of  the  mucous  membrane  of  the  mouth  is 
accompanied  v/ith  a  corresponding  change  in  the  functions 
of  the  stomach.  The  appetite  is  impaired  and  the  powers  of 
digestion  of  solid  food  cease,  and,  where  an  opportunity  was 
obtained  of  seein(/  into  the  stomach,  its  interior  surface  was  Cii;enf  Mar- 

,  ,    ,  til),  the  Ca- 

pale  and  dry.  nadian. 

The  desire  to  drink,  the  thirst,  which  those  experience  who 
are  suffering  from  febrile  diseases,  seems  to  be  an  instinctive 
appetite  to  supply  the  body  with  liquids  necessary  when  in 
this  state  of  fever,  as  hunger  causes  an  appetite  for  food 
when  the  system  requires  to  be  replenished. 

In  the  chronic  diseases  of  the  left  heart  we  seldom  ob- 
serve any  symptoms  of  affections  of  the  stomach  ;  but 
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in  affections  of  the  right  heart",  the  digestive  apparatus  is 
more  or  less  influenced  and  deranged,  especially  the  chylo- 
poetic  viscera. 

When  inquiring  into  the  symptoms  in  diseases  of  the  heart 
derived  from  the  respiratory  organs,  I  have  mentioned  that  a 
spontaneous  bleeding  from  the  pulmonary  mucous  surface  is 
one  of  the  most  unequivocal  symptoms  ;  hemorrhage,  how- 
ever, does  not  always  take  place  from  that  portion  of  the 
mucous  surface,  or  from  the  Sneiderian  membrane,  but 
also  from  particular  portions  of  the  mucous  membrane  of 
the  intestinal  canal ;  hence  the  vomiting  of  blood  and  the 
hemorrhoidal  flux,  both  of  which  we  shall  more  particularly 
consider  when  treating  of  the  symptoms  derived  from  the 
digestive  organs. 

A  serous  effusion  into  the  cellular  tissue,  like  most  other 
symptoms  of  a  diseased  heart,  takes  place  in  every  possible 
degree,  though  it  usually  escapes  observation  until  the  more 
advanced  stages. 

I  have  usually  found  that  in  all  cases  where  the  circulation 
has  been  disturbed,  even  for  a  very  short  period,  that  the  face 
becomes  puffy,  leading  those  around  the  sufferer  to  consider 
him  comparatively  in  health  and  "  getting  fatter."  One  or 
both  feet  at  the  same  time  begin  to  swell  from  the  infil- 
tration ;  and,  as  the  organic  changes  in  the  heart's  structure 
advance,  symptoms  supervene  which  show  that  the  pericar- 
dium and  cavities  of  the  pleuya  have  become  more  or  less 
distended  with  serum. 

Here  I  may  allude  to  a  pathological  observation  of  the 
ingenious  Bichat,  that  oedema  appears  only  f{/ifer  effusion  has 
taken  place  in  the  serous  cavities  which  immediately  sur- 
round the  diseased  organ ;  so  that,  when  affections  of  the 
heart  are  accompanied  with  oedema,  we  may  infer  that  a 
corresponding  effusion  has  already  taken  place  in  the  peri- 
cardium J  and  when  the  effusion  takes  place  within  a  serous 
cavity,  in  consequence  of  some  disease  of  the  organs  uncon  -  * 
nected  with  the  membrane,  the  serosity  is  limpid,  transparent, 
such  as  that  which  circulates  in  the  lymphatic  vessels.  But, 
when  the  hydropsy  depends  upon  a  disease  of  the  serous 
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surface  itself,  the  collected  serosity  is  then  changed,  be- 
coming milky,   and  having  fleaks  of  albumen  deposited 

upon  its  surface.  Anatomie 

Gfinerale. 

r  rom  this  observ^ation  we  may  infer  that,  in  diseases  of  the 
heart,  those  of  the  pericardium  are  accompanied  with  effusion 
of  serum,  as  well  as  with  lymphy  depositions,  but  those  of 
the  cavities  and  their  lining  membrane,  when  accompanied 
with  effusion  into  the  pericardium,  that  effusion  is  limpid  and 
purely  serous. 

Towards  the  fatal  termination  of  diseases  of  the  heart 
I  have,  in  a  few  instances,  observed  that  the  serous  effusion 
is  diminished,  and  in  two  cases  where  there  had  been  universal 
anasarca,  the  swelling  of  the  limbs  suddenly  and  completely 
disappeared  a  few  days  before  death. 

The  changes  which  are  produced  by  disturbances  of  the  c'^ngein 

=  r  J  colour  in  the 

heart  upon  the  cutaneous  capillaries  are  illustrated  in  a 
remarkable  manner  in  persons  where  the  hair  of  the  head 
has  suddenly  become  white  from  a  disturbance  in  the  heart 
caused  by  violent  mental  excitement. 

"  A  lady  who  was  deeply  grieved  on  receiving  the  Intel-  nfca^ted  by^"' 
ligence  of  a  great  change  in  her  worldly  condition,  and  who 
had  a  very  remarkable  quantity  of  dark  hair,  on  the  fol- 
lowing morning  the  whole  of  the  hair  had  become  of  a  silver 
white." 

"  My  hair  turned  white 
In  a  single  night, 
Like  some  have  done 
With  sudden  fears." — Byron. 

Some  striking  instances  of  this  kind  are  narrated  by 

historians. 

"  I  was  struck,"  says  Madame  Campan,  "  with  the  as- 
tonishing change  misfortune  had  brought  upon  Maria 
Antoinette's  features  :  her  whole  head  of  hair  had  turned 
almost  white  during  her  transit  from  Varennes  to  Paris." 

The  Duchess  of  Luxembourg,  when  caught  making  her 
escape  during  the  terrors  of  the  French  revolution,  and  put 
in  prison,  the  next  morning  it  was  observed  that  her  hair 
had  become  tohite. 

A  Spanish  officer,  distinguished  for  his  bravery,  was  in  the 
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Duke  of  Alva's  carap,  and  an  experiment  was  made  by  one  of 
the  authorities  to  test  his  courage.  At  midnight  the  provost- 
marshal,  accompanied  by  his  guard  and  a  confessor,  awoke 
him  from  his  sleep,  informing  him  that,  by  order  of  the 
viceroy,  he  was  to  be  immediately  executed,  and  that  he  had 
only  a  quarter  of  an  hour  left  to  make  his  peace  with  Heaven. 
After  he  had  confessed,  he  said  that  he  was  prepared  for 
death,  but  declared  his  innocence.  The  provost-marshal  at 
this  moment  burst  into  a  fit  of  laughter,  and  told  him  that 
they  merely  wanted  to  try  his  courage  !  Placing  his  hand 
upon  his  heart,  and,  with  a  ghastly  paleness,  he  ordered  the 
provost  out  of  his  tent,  observing,  that  he  had  "  done  him  an 
evil  office  j"  and  the  next  morning,  to  the  wonder  of  the 
whole  army,  the  hair  of  his  head,  from  having  been  of  a  deep 
Howell's      black  colour,  had  become  perfectly  white  ! 

Letters.  '  r  j 
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CHAPTER  XI. 

SYMPTOMS    OF   DISEASES   OF  THE    HEART   DERIVED  FROM 
THE  DIGESTIVE  SYSTEM. 

Connection  of  the  heart  with  the  organs  of  digestion ;  symptoms  derived  from 
disorders  of  the  stomach;  nausea;  sickness;  vomiting ;  vomiting  of 
blood ;  discharge  of  blood  from  the  rectum  ;  symptoms  derived  from  the 
bi'iary  organs, —  Conclusion. 

Although  it  has  been  from  amongst  the  phenomena  in  the 
cerebral,  respiratory,  and  vascular  systems,  where  we  have 
sought  for  the  most  remarkable  symptoms  in  the  disorders  of 
the  heart,  there  are,  nevertheless,  other  systems  which  are 
deranged  in  these  affections,  and  from  which  symptoms 
equally  important,  though  not  so  numerous,  may  be  derived. 

When  alluding  to  the  reciprocal  influence  of  the  heart  and  See  p.»ge  8i. 
digestive  organs,  I  have  remarked  how  much  the  functions  of 
the  heart  were  under  their  influence,  how  frequently  disorders 
of  the  digestive  organs  disturb  the  functions  of  the  heart, 
and  how  these  symptoms  may  arise  either  from  disturbances 
in  the  functions  of  the  stomach,  of  the  intestinal  canal,  or  of 
the  biliary  organs. 

Though  the  stomach  may  be,  according  to  Hunter,  con-  Symptoms 
sidered  as  the  seat  of  "universal  sympathy,"  and  that  many  theVtomach! 
of  its  diseases  ejcercise  a  great  influence  upon  the  circulation, 
yet  we  shall  find  that  the  heart,  when  disordered,  does  not, 
iji  its  turn,  cause  so  frequently  disturbances  in  the  stomach. 
Indeed,  the  relation  between  the  stomach  and  the  heart  is 
quite  of  a  different  character  from  the  relation  of  the  heart 
with  the  respiratory  and  cerebro-spinal  systems.    The  inti- 
mate relation  of  the  lungs  and  the  brain  with  the  heart  I 
have  endeavoured  to  show  depends  upon  the  blood  ;.  whereas  See  page  88. 
the  consent  between  the  heart  and  the  stomach  depends 
entirely  upon  the  nervous  system. 

Of  the  symptoms  in  disorders  of  the  heart  derived  from 
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derangements  of  the  stomach  the  most  remarkable  are 
nausea,  sickness,  vomiting,  and  hemorrhagy. 

Vomiting.  J  i^ave  already  endeavoured  to  point  out  that  vomiting  is 
one  of  those  instinctive  acts  of  the  economy — indeed,  a 
striking  example  of  the  vis  medicatrix — which  is  resorted  to 
for  the  purpose  of  restoring  the  balance  of  a  disturbance  of 
the  thoracic  circulation ;  and  the  disorders  of  the  heart 
wherein  vomiting  occurs  may  arise  from  different  causes, 
such  as  syncope,  hysterical  and  epileptic  paroxysms,  mental 
excitement,  the  unaccustomed  motion  of  turning  round 
rapidly,  or  sailing  in  a  ship.  It  is  for  the  purpose  of  re- 
storing a  disturbed  circulation  that  vomiting  takes  place  in 
the  different  states  of  the  system  which  I  have  just  now  enu- 
merated, and  in  each  of  which  the  functions  of  the  heart  are 
deranged,  so  that  vomiting  must  form  an  essential  symptom, 
though  it  has  not,  as  far  as  I  know,  been  noticed  by  any  of 
those  authors  who  have  treated  of  the  semiology  of  the  heart. 

It  must,  at  the  same  time,  be  remembered  that  vomiting 
may  arise  from  other  causes  besides  a  disordered  heart. 
The  presence  of  noxious  food,  the  passage  of  a  renal  calculus 
through  the  ureter,  of  a  biliary  calculus  into  the  duodenum,  • 
a  pregnant  uterus,  or  a  portion  of  intestine  which  is  strangu- 
lated, are  all  accompanied  by  vomiting. 

Case.  A  youth  complained  of  a  sense  of  nausea,  and  sometimes 

vomiting,  with  which  he  had  been  afllicted  every  morning 
for  several  months.  He  had  no  symptom  of  derangement 
in  any  of  the  digestive  organs,  and  my  attention  was  directed 
to  an  examination  of  the  circulation.  The  radial  pulse  was 
small,  contracted,  and  of  natural  frequency  ;  but  the  heart's 
impulse  was  greatly  increased.  Leeches  were  applied  to  the 
precordial  region,  and,  notwithstanding  the  condition  of  the 
stomach,  a  quarter  of  a  grain  of  the  tartrate  of  antimony 
was  given  twice  a  day ;  by  which  treatment  the  disorder 
of  the  heart  was  relieved,  and  the  sickness  never  returned. 
Hence  we  find  that  some  patients  with  disorders  of  the  heart 
are  relieved,  whilst  others  suffer  from  accidental  vomiting. 

An  emetic  may  often  be  had  recourse  to  with  advantage  for 
restoring  a  disturbed  circulation  j  and  there  are  some  who  have 


I>ERIVED  FROM  THE  DIGESTIVE  SYSTEM.  229 

a  disease  of  the  heart  suffer  very  severely  from  sea-sickness, 
whilst  healthy  people  who  are  sea-sick  experience  temporary 
relief  from  the  act  of  vomiting.  Hence  may  be  accounted 
for  the  good  effects  of  artificial  vomiting  in  some  coughs, 
which  may  be  deemed  an  indication  that  the  cough  in  such 
cases  had  been  depending  upon  a  disturbance  in  the  action 
of  the  heart.  Page  193. 

And,  indeed,  whenever  nausea  or  vomiting  is  observed 
without  any  other  symptom  of  digestive  derangement,  or 
any  symptom  which  would  lead  to  the  suspicion  of  the  head 
being  the  seat  of  disease,  of  a  stone  passing  along  the  biliary 
ducts  or  ureter,  we  may  then  conclude  that  some  disorder 
of  the  heart  is  the  cause  of  the  vomiting ;  whilst,  on  the  other 
hand,  whenever  nausea  and  vomiting  occur  accompanied  with 
the  ordinary  signs  of  cerebral,  biliary,  or  digestive  derange- 
ment, then  we  may  conclude  that  they  are  not  caused  by,  or 
symptomatic  of,  a  disturbed  heart. 

Though  there  may  be  vomiting  without  nausea,  or  nausea  Nausea  with 
without  vomiting,  yet  they  are  generally  linked  together, 
forming,  as  it  were,  two  distinct  stages  of  one  act ;  and  the 
condition  of  the  circulation  appears  to  be  so  different  in  the 
two  stages  that  at  first  sight  the  sensible  effects  of  each  upon 
the  system  seems  quite  incompatible  with  their  performing 
conjointly  only  one  office  in  the  economy.  In  a  pathological 
point  of  view  it  is  necessary  to  consider  them  separately. 

Nausea  greatly  lowers  the  action  of  the  heart  and  dimi- 
nishes the  powers  of  life,  Antimonials,  by  the  nausea  which 
they  produce,  are  therefore  employed  to  diminish  the  vigour 
of  the  circulation  in  inflammatory  diseases,  and  are  success- 
fully administered  either  singly  or  in  conjunction  with  blood- 
letting, the  effects  of  nausea  and  the  abstraction  of  the  vital 
fluid  upon  the  heart  being  equivalent. 

The  act  of  vomiting,  on  the  other  hand,  appears  to  be 
purely  mechanical,  the  abdominal  muscles  and  diaphragm 
squeezing  the  stomach  and  evacuating  its  contents,  propel- 
ling the  venous  blood  to  the  right  heart,  and  impeding  the 
flow  of  the  blood  in  the  great  arterial  trunks. 

Such  being  the  differences  in  the  effects  of  nausea  and  gipiaf^"'* 
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vomiting  upon  the  circulation,  we  are  naturally  led  to  con- 
sider hoMT  they  could  be  combined  in  order  to  perform  what 
appears  to  be  one  act  of  the  economy.  To  me  it  seems  pro- 
bable that  by  nausea  the  action  of  the  heart  is  so  greatly 
diminished  in  vigour,  and  the  velocity  of  the  blood  so  much 
lessened,  that  the  vomiting  which  succeeds  is  the  better 
enabled,  by  its  mechanical  action  on  the  heart  and  vascular 
system,  to  restore  the  balance  of  the  circulation,  than  it 
would  have  been  enabled  to  effect  had  the  action  of  the  heart 
been  more  vigorous,  and  had  the  stream  of  blood  passing 
through  its  cavities  flowed  with  greater  velocity. 

In  corroboration  of  the  nature  and  purposes  of  the  two 
stages  of  this  act,  it  may  be  remarked  that  the  vomiting 
which  is  preceded  by  nausea  is  an  instinctive  act  employed 
for  restoring  a  disturbed  circulation  3  whereas  vomiting  em- 
ployed to  evacuate  the  stomach  of  pernicious  contents  is  not 
preceded  by  nausea,  properly  so  called,  but  only  by  the 
sensation  of  sickness. 

That  there  should  be  some  wise  purpose  fulfilled  by 
nausea  and  vomiting  being  thus  combined  and  co-operating 
with  one  another  to  execute  one  particular  act  cannot  be 
doubted  j  and  by  glancing  over  other  acts  of  the  economy 
we  perceive  that  in  some  of  these  the  same  principle  is 
resorted  to,  two  processes  apparently  quite  dissimilar  being 
employed  by  the  vis  medicatrix  in  order  to  execute  only  one 
purpose.  For  instance,  no  two  processes  can  be  more  dis- 
similar than  syncope  and  that  which  is  employed  by  nature 
to  arrest  the  bleeding  from  a  divided  artery,  and  yet  we  find 
it  requisite  that,  in  order  to  fulfil  this  important  purpose^ 
both  processes  are  required. 

To  arrest  the  hemorrhage,  it  is  required  that  the  mouth 
of  the  bleeding  vessel  be  closed  by  a  coagulum  of  blood  3 
but  to  accomplish  that  process,  and  in  order  that  the  blood 
may  the  more  speedily  coagulate,  it  is  necessary  that  its 
momentum  be  greatly  diminished  ;  the  first  effect  of  the 
hemorrhage  is  to  produce  a  fainting  state,  or  syncope,  by 
which  the  circulation  becomes  languid,  and  thus  favours  the 
formation  of  a  coagulum. 
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Confirmatory  of  these  views  which  I  have  offered  on  the 
nature  of  nausea  and  vomiting,  I  may  allude  to  the  difference 
in  the  effects  which  are  produced  by  different  emetics,  those 
such  as  mustard,  ipecacuanha,  or  tickling  the  pharynx 
merely  evacuating  the  stomach,  whilst  the  tartrate  of  anti- 
mony, and  others,  besides  producing  vomiting,  first  cause 
a  protracted  nausea. 

Whatever  be  the  explanation  ofifered  of  the  phenomena 
of  nausea  and  vomiting,  practical  men  seem  to  be  quite 
aware  of  the  differences  in  the  efiFects  of  these  different  kinds 
of  emetics  in  the  treatment  of  diseases,  vomiting  being 
employed  merely  as  an  evacuant,  but  nausea  with  vomiting 
is  resorted  to  with  a  view  to  relieve  the  condition  of  the 
circulation  in  febrile  disease,  and  in  those  where  the  func- 
tions of  the  heart  are  more  immediately  disordered.  Hence, 
too,  we  may  account  for  the  different  opinions  that  have 
been  given  of  the  eflfects  of  emetics  in  some  diseases,  such  as 
in  hemoptysis;  in  which  we  can  readily  understand  how 
nausea  with  vomiting  should  relieve  the  hemorrhagy,  and 
excessive  vomiting  without  nausea  increase  the  symptoms. 

Sickness,  I  may  remark,  must  not  be  confounded  with 
nausea  ;  the  terms  are  not  synonymous. 

It  appears  to  me  that  by  nausea  is  understood  that  peculiar  sickness 
sensation  which  is  felt  in  those  disturbances  of  the  action  of 
the  heart  where  vomiting  is  resorted  to  by  the  economy  for 
restoring  the  circulation  j  whereas  disturbed  sickness,  ■propevly 
so  called,  only  precedes  the  vomiting  which  is  resorted  to 
for  the  purpose  of  evacuating  from  the  stomach  offensive 
contents.  Hence  the  too  common  expressions  of  "  sickness 
at  stomach"  and  "sickness  at  heart"  are  pathologically 
correct. 

When  inquiring  into  the  symptoms  in  diseases  of  the  VomiUngof 
heart  derived  from  the  respiratory  organs,  I  have  mentioned 
that  a  spontaneous  bleeding  from  the  pulmonary  mucous 
surface  is  one  of  the  unequivocal  symptoms  of  a  disordered 
heart  but  this  spontaneous  hemorrhage  does  not  take  place 
in  all  disorders  of  the  heart  either  from  that  portion  of  the 
gastro -pulmonary  mucous  surface  of  the  lungs,  or  from  the 
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Sneiderian  membrane,  but  that  also  from  particular  portions 
of  the  mucous  membrane  of  the  intestinal  canal, — and  hence 
vomiting  of  blood  and  intestinal  hemorrhagy. 

A  lady  .was  deeply  afflicted  at  the  loss  of  her  child,  and, in 
a  few  hours  she  was  attacked  with  vomiting,  which  con- 
tinued unabated  for  ten  days,  at  which  period  she  vomited 
a  large  quantity  of  blood  ;  and  the  vomiting  never  re  - 
turned,  though  she  long  afterwards  suffered  from  a  dis- 
ordered heart. 

hemouhage  "^^^  hemorrhoidal  flux,  of  which  so  much  has  been  said  by  the 
older  pathologists,  is  a  frequent  symptom  of  a  disordered 
heart — more  especially  the  pulmonic  heart ;  for,  whenever 
the  inferior  cava  vein  cannot  readily  empty  its  blood  into 
the  right  vautricle,  the  whole  portal  system  becomes  con- 
gested, and  an  effort  is  made  to  relieve  the  system  by  the 
hemori-hoidal  flux ;  in  like  manner  as  we  have  seen  that 
cerebral  congestion  is  relieved  by  epistaxis,  and  the  pul- 
monary congestion  by  hemoptysis. 

It  is  by  this  connection  of  the  heart  with  the  portal 
system  by  which  we  can  satisfactorily  explain  the  beneficial 
effects  which  have  always  been  attributed  to  the  loss  of 
blood  from  the  hemorrhoidal  veins  in  congestion,  not  only 
of  the  right  heart  but  of  the  cerebro-spinal  and  pulmonary 
systems  ;  and  of  the  important  practical  inference  so  uni- 
versally established  of  the  danger  of  employing  means  to 
arrest  the  hemorrhoidal  flux,  and  the  benefit  derived  from 
local  bleeding  upon  the  abdominal  viscera. 

Many  are  the  cases  M'here  the  most  distressing  symptoms, 
as  apoplexy  and  hemoptysis,  have  arisen  from  the  dis- 
turbance to  the  circulation  which  has  been  caused  by  the 
suppression  of  the  hemorrhoidal  flux. 

From  the  observations  that  have  been  made  on  the 
morbid  condition  of  the  liver,  and  of  the  derangements  in 
Seapagfe^  .  the  portal  system  in  those  diseases  especially  which  affect 
the  right  heart,  symptoms  will  also  be  manifested  in  the 
chylopoetic  viscera  which  will  assist  in  pointing  out  the 
heart's  condition. 

Besides  an  engorgement  of  the  portal  system,  the  functions 
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of  the  liver  become  deranged,  and  the  quantity  and  quahty 
of  the  bile  variously  altered ;  which  changes  in  the  biliary 
secretion,  by  their  influence  on  the  digestive  process,  cause 
derangements  in  the  functions  of  the  intestinal  canal  as  well 
as  in  those  of  the  kidneys. 

These  observations,  however,  will  apply  only  to  the  dis- 
orders of  the  right  heart  for  as  the  arterial  system  of  the 
abdominal  viscera  has  no  peculiarity  in  its  arrangements, 
and,  as  there  is  no  vascular  distribution  such  as  that  sub- 
sisting between  the  portal  system  and  the  right  heart,  con- 
sequently we  may  anticipate  that  there  will  not  be  that 
connection  in  the  diseases  of  the  left  heart  with  the  digestive 
system  which  has  been  shown  to  subsist  between  that  system 
and  the  right  heart. 

And  this  accords  with  all  the  observations  that  I  have 
been  able  to  make  on  the  diseases  of  the  two  hearts ;  for  in 
the  various  organic  diseases  of  the  left  heart  I  have  gene- 
rally found  that  the  state  of  the  organs  of  digestion  were,  in 
most  instances,  uncommonly  healthy,  though,  undoubtedly, 
a  disease  of  the  left  heart  may  exist  at  the  same  time  with  a 
derangement  of  the  prima  vice. 

This  observation  it  is  of  importance  to  bear  in  mind  when 
considering  the  diagnostic  symptoms  of  organic  disease  of 
the  heart.  For  whilst  a  deranged  state  either  of  the  digestive 
or  nervous  system  may  produce  sympathetic  affections  of 
the  central  organ,  the  absence  of  all  derangement  in  either 
of  these  systems  may  be  taken  as  a  strong  indication  of  the 
presence  of  some  primary  affection  in  the  heart. 
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CHAPTER  XII. 

SYMPTOMS    OF   DISEASES    OF    THE    HEART    DERIVED  FROM 
THE  UTERINE  SYSTEM. 

Connection  of  the  heart  and  uterus ;  its  deiiendence  upon  the  nervous 
system ;  supjn-essed  menstruation ;  irregular  and  painful  menslruaiion  ; 
cessation  of  the  menstrual  flux  ;  uterine  hemorrhage ;  physiological 
symptoms  concluded. 

Symptoms      MucH  as  the  functions  of  the  heart  are  influenced  by  those 

denved  from  '' 

the  uterine     of  the  utcrine  system,  in  as  great  a  degree  is  the  iiterine 

system.  J  '  G  o 

system  influenced  by  disorders  of  the  heart ;  and,  like  the 
stomach,  this  connection  between  the  heart  and  the  viterus 
entirely  depends  upon  the  nervous  system. 

The  sy^nptoms  of  diseases  of  the  heart  afforded  by  the 
uterine  system  are,  however,  few,  because,  except  when  the 
uterus  is  in  the  impregnated  state,  the  only  function  which  it 
performs  is  that  of  menstruation ;  and  the  menstrual  flux 
may  either  be  increased  or  diminished,  become  irregular,  or 
it  may  completely  cease. 

During  all  these  changes  in  the  uterine  function  we  find 
the  functions  of  the  heart  more  or  less  disturbed,  so  that  the 
condition  of  the  uterus  will  be  found  in  most  instances  to  be 
the  effect  of  some  primary  affection  of  the  heart. 

There  is  no  more  common  symptom  of  a  disordered  heart 
in  women  than  the  non-appearance  of  the  catemenia  at  the 
age  of  puberty. 

Obsrucfed  The  great  convulsion  which  takes  place  in  the  human 
Uon.'  frame  at  that  eventful  period  of  life  renders  it  very  susceptible 

of  disease  ;  and  the  mind  being  at  the  same  time  easily  ex- 
cited, and  the  passions  less  under  control,  it  very  frequently 
happens  that  the  heart's  functions  are  disturbed,  and  the 
uterine  system  more,  perhaps,  than  any  other,  influenced  by 
the  disordered  circulation,  so  much  so,  indeed,  that  some- 
times the  essential  function  of  menstruation  is  never  per- 
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formed.  In  such  cases  the  heart  is  usually  more  or  less 
congested,  and,  the  blood  being  imperfectly  circulated  in  the 
different  organs,  these  are,  likewise,  variously  affected  by  the 
unequal  supply  which  they  receive  of  the  vital  fluid,  some 
having  too  small,  and  others  too  large,  a  quantity  for  the 
performance  of  their  healthy  functions. 

No  less  frequently  do  we  find  disorders  of  the  heart  inegniar 
accompanied  by  irregularities  of  the  menstrual  flux ;  these  tion.''"^"*' 
irregularities  consisting  of  differences  in  the  quantity  and 
quality  of  the  secreted  fluid,  and  of  differences  in  the  periods 
of  the  accession  and  of  the  duration  of  the  discharges. 

The  varied  changes  in  the  functions  of  menstruation 
most  frequently  accompany  those  changes  in  the  heart's 
functions  which  are  produced  by  moral  causes ;  and,  there- 
fore, it  is  found  that  the  remedial  means  which  are  most 
useful  in  restoring  the  uterine  functions  are  those  that  have 
a  specific  effect  upon  the  organs  of  circulation,  a  depletive 
system  relieving  an  interrupted  and  diminished  menstrual 
discharge,  and  the  preparations  of  steel,  zinc,  and  lead  i-e- 
lieving  viterine  hemorrhage. 

Besides  irregularities  in  the  menstrual  secretion,  the  Menorrhagia, 
mucous  membrane  of  the  uterus  is  liable  to  hemorrhage, 
and  such  spontaneous  hemorrhages  are  often  connected  with 
a  disordered  heart ;  and,  in  many  instances,  they  appear  to  be 
resorted  to  by  the  economy  in  order  to  relieve  congestion  of 
the  heart,  in  the  same  manner  as  we  have  seen  that  these 
affections  are  relieved  by  a  spontaneous  bleeding  from  dif- 
ferent portions  of  the  gastro -pulmonary  mucous  surface. 

Such  uterine  hemorrhage  may  take  place  immediately 
after  the  cessation  of  the  menstrual  flux  ;  it  may  accompany 
that  secretion,  the  menstrual  fluid  being  mixed  with  healthy 
blood  J  or  the  hemorrhage  may  occur  at  any  time  between 
the  menstrual  periods. 

And  in  all  these  different  derangements  of  this  function 
we  find  that  in  many  instances  the  action  of  the  heart  is 
deranged  ;  and,  as  I  have  already  mentioned,  the  remedies 
which  are  most  useful  in  such  disordei's  are  chiefly  those 
which  act  upon  the  heart. 


236  SYMPTOMS  OF  DISEASES  OF    THE  HEART 

Conclusion. 

In  accordance  with  the  objects  I  have  had  in  view,  1  have 
thus  far  endeavoured  to  arrange  and  explain  the  nature  of 
the  numerous  symptoms  which,  in  the  diseases  of  the  heart, 
are  derived  from  the  effects  of  a  disturbed  circulation  upon 
the  different  systems  of  the  economy. 

And  when  it  is  considered  that  the  function  of  the  heart 
and  its  vessels  is  to  convey  throughout  the  whole  system 
that  vital  element  by  a  due  supply  of  which  alone  can 
their  functions  be  executed,  it  might  have  been  anticipated 
that  each  of  these  systems  of  organs  would  be  materially 
influenced  and  deranged  whenever  the  heart  with  its  vascular 
apparatus  did  not  supply  them  with  their  requisite  quantity 
of  blood. 

It  might,  too,  have  been  anticipated  that,  in  the  maladies 
of  the  heart,  not  only  one  of  these  systems  of  the  economy^ 
but  that  several,  or  all,  of  them  might  be  simultaneously 
affected  ;  so  that  the  symptoms — the  physiological  symp- 
toms— would  be  numerous,  would  form  various  assemblages, 
and  be  variously  combined  in  the  different  diseases. 

Contemplating  these  symptoms,  and  seeing  how  varied 
they  are  in  their  number  and  in  their  combinations,  we 
might  have  also  anticipated  that  particular  symptoms  and 
particular  assemblages  of  symptoms  would  appertain  to  par- 
ticular diseases.  But,  in  prosecuting  this  field  of  inquiry, 
we  meet  with  numerous  difficulties,  finding  that  many 
diseases  which  appear  similar,  as  far  as  our  knowledge 
enables  us  to  judge,  are  attended  with  very  dissimilar 
symptoms  ;  and,  likewise,  that  similar  symptoms  are  met 
with  in  diseases  which  are  of  very  different  characters. 

The  only  classification  which  can  be  made  of  the  physio- 
logical symptoms  that  have  been  enumerated  is  by  ar- 
ranging them  into  those  which  belong  to  either  of  the  two 
hearts,  those  of  the  right  heart  belonging  to  changes  in  the 
venous,  and  those  of  the  left  heart  to  changes  in  the  arterial, 
system. 

But  even  this  subdivision  of  the  symptoms  is  not  always 
practically  correct,  for,  in  many  examples  of  the  heart's 
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diseases,  we  shall  find  that  both  the  venous  and  the  arterial 
circulations  are  deranged,  so  that  symptoms  are  present 
which  belong  to  both  classes. 

On  this  part  of  the  work,  which  professes  to  treat  of  the 
semiology  of  the  heart,  I  have  dwelt  more  fully,  being 
strongly  impressed  with  the  opinion  that,  if  the  account 
which  I  have  given  of  the  physiological  symptoms  be  cor- 
rect, it  will  very  materially  contribute  to  enable  the  practi- 
tioners of  the  healing  art  to  discriminate  with  more  accuracy 
and  administer  remedies  with  more  confidence  than  hitherto  5 
and  thus,  too,  he  will  avoid  those  serious  mistakes  which 
daily  experience  must  convince  every  inquiring  and  impartial 
mind  are  constantly  made,  and  be  aware  of  the  imperfections 
and  fallacies  which  inevitably  result  from  relying  chiefly  on 
jphysical  signs  in  the  diagnosis  of  disease. 

The  observations  which  have  been  made  on  the  physiolo- 
gical symptoms,  I  may  likewise  remark,  have  been  the  result 
of  long  experience  and  multiplied  observation  j  and,  having 
also  made  them  the  subject  of  conversation  with  those  in 
whom  I  could  rely  for  their  judgment  and  their  unprejudiced 
minds,  I  have  thus  been  with  the  more  confidence  em- 
boldened to  present  them  to  the  indulgent  reader. 

To  the  quotations  which  have  been  occasionally  made 
from  the  works  of  history  and  fiction  I  may  also  allude ^ 
for  it  is  remarkable  that  these  should  convey  a  more  lucid 
explanation  of  some  of  the  phenomena  of  the  economy  than 
are  to  be  found  in  the  works  of  any  of  the  most  distinguished 
physiological  writers. 

And  it  may  be  remarked  that  these  inquiries  into  the  phy- 
siological symptoms  of  the  diseases  of  the  heart  have  been 
conducted  without  having  had  recourse  to  experiments  on 
animals.  I  have  long  been  convinced  that  a  knowledge  of 
the  healthy  structure  and  of  the  healthy  functions,  of 
the  diseased  structures  and  the  diseased  functions,  of  the 
different  organs  is  the  sure  path  to  follow  when  investigating 
the  nature  of  diseases,  and  laying  down  the  most  appro- 
priate principles  for  their  treatment. 

In  the  dark  ages,  when  the  dissection  of  the  human  body 
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was  prohibited,  it  is  not  surprising  that  inquiring  minds 
should  have  resorted  to  the  dissection  of  animals,  and  that, 
when  they  had  become  acquainted  with  the  structure  of 
their  organs,  they  should  have  been  arrested  with  the  phe- 
nomena exhibited  by  inspecting  them  when  alive. 

But  since  human  anatomy  has  been  so  fully  investi- 
gated, and  as  a  rational  physiology  has  been  revealed, 
founded  upon  the  solid  basis  of  the  structure  of  the  body, 
experiments  on  animals  have  but  little  contributed  to  ad- 
vance physiological  science.  On  the  contrary,  the  dis- 
cordant results,  and  the  false  theories  and  hypotheses  that 
have  been  built  upon  them,  have  encumbered  and  checked 
the  progress  of  sound  inquiry. 

"  How  is  it  that,  if  experiments  be  worthy  of  the  confi- 
dence which  some  have  reposed  in  them,  the  most  able 
physiologists  are  continually  at  variance  as  to  the  facts 
elicited  from  them,  —  one  thing  being  observed  by  one 
experimenter,  and  something  quite  different,  even  diametri- 
cally opposite,  by  another  ?  Inferences  drawn  from  an 
experiment  on  an  animal  are  not  always  applicable  to  man  ; 
neither  is  an  experiment  on  one  class  of  beings  applicable 
to  the  other  classes." 
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CHAPTER  XIII. 

THE    ANATOMICAL    SYMPTOMS    OF    THE    DISEASES  OF  THE 

HEART   IN  GENERAL. 

General  observations  on  the  anatomical  s>/mp(o)ns ;  they  are  to  be  discrimi- 
nated by  the  senses  of  touch  and  of  hearing/ ;  importance  of  the  anatomical 
symptoms;  enumeration  of  the  anatomical  symptoms;  fAe  impulse  ;  it  is 
the  measure  of  the  force  of  the  heart ;  its  variations  both  in  health  and  in 
disease ;  its  importance  in  semiology ;  the  sounds  of  the  heart ;  the  sounds 
caused  by  the  blood's  currents ;  illustrated  in  external  and  varicose  aneu- 
risms,  and  t«  the  diseases  of  the  heart's  valves ;  cawes  of  the  currents  being 
changed ;  only  two  of  the  sounds  audible;  hoio  these  are  produced;  changes 
to  which  they  are  liable  ;  little  attention  paid  to  this  subject  by  the  older  pa- 
thologists; the  se7ise  of  hearing  requires  culture;  itsactiteness  varies  in  dif- 
ferent persons;  how  the  sounds  are  changed  by  particular  diseases;  the 
names  by  which  the  different  sounds  are  designated;  mode  of  examining  the 
sounds  by  the  naked  ear  and  the  stethoscope ;  symptoms  afforded  by 
percussion ;  by  the  sensibility  to  the  touch  ;  by  peculiarities  in  the  form 
of  the  chest;  by  different  position?  of  the  body. 

The  class  of  symptoms  which  I  have  hitherto  endeavoured 
to  investigate  entirely  arise  from,  or  are  the  effects  of,  that 
influence  which  disturbances  of  the  circulation  create  on 
those  organs  with  which  the  functions  of  the  heart  are  most 
intimately  associated]  and  we  now  come  to  the  consideration 
of  those  which  have  been  denominated  the  local  or  ana- 
tomical symptoms, — that  class  which  is  recognisable  by  the 
senses  of  an  observer;  the  physiological  symptoms  being 
perceptible  only  to  the  patient  himself. 

In  the  diseases  of  the  internal  viscera,  as  those  of  the 
liver,  the  anatomical  symptoms  are  pointed  out  by  observing, 
through  the  integuments,  such  alterations  in  the  form  of  that 
viscus  as  can  be  perceived  by  the  senses  of  touch  and  of  sight; 
and,  likewise,  by  testing  different  degrees  of  its  sensibility. 
And,  also,  in  affections  of  the  brain,  besides  the  physiological 
symptoms,  there  are  morbid  sensations  in  the  head  felt  by 
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the  patient,  such  as  headache,  giddiness,  and  tenderness  to 
the  touch. 

But,  in  the  disorders  of  the  heart,  in  addition  to 
visible  changes  in  the  form  of  the  parietes  of  the  chest,  in 
the  sensibihty  of  the  parts  to  the  touch,  and  in  the  nature 
of  its  contents,  whether  they  are  sohd,  fluid,  or  aeriform, 
there  are  local  symptoms  to  be  observed,  one  order  of  which 
is  derived  from  changes  in  the  blow  given  to  the  walls  of  the 
chest  by  the  heart  itself;  and  another  from  changes  in  those 
sounds  caused  by  alterations  in  the  currents  of  the  blood  as 
they  pass  through  its  different  cavities. 

As  every  alteration  in  the  structure  and  functions  of  the 
heart  is  accompanied  with  a  corresponding  change  in  its 
impulse,  sounds,  rhythm,  form,  and  in  its  sensibility  to  the  touch  3 
and,  as  all  these  changes  constitute  an  essential  class  of  symp- 
toms in  the  heart's  disorders,  each  merits  a  separate  con- 
sideration. 

Symptoms  derived  from.  Changes  in  the  Impulse  of  the  Heart. 

Viewing  the  heart  simply  as  a  physical  apparatus,  it  must 
not  be  compared,  as  it  often  has  been,  to  a  common  syringe, 
intended  merely  for  the  purpose  of  propelling  the  blood  into 
the  arterial  system.  It  ought  to  be  considered  as  an  engine 
composed  of  separate  compartments,  each  of  which  is 
endowed  with  contractile  powers  for  evacuating  their  fluid 
contents,  the  right  heart  propelling  the  venous  blood  into 
the  lungs,  and  the  left  heart,  the  arterial  blood  throughout 
the  system,  so  that  the  changes  produced  in  the  form  of  the 
heart  by  its  alternate  contractions  and  dilatations  cause  con- 
ee:  p.  9.  siderable  movements  in  its  soft  parietes,  and  which  move- 
ments are  communicated  to  the  contiguous  solid  walls  of  the 
chest. 

The  impulse  By  placing  the  hand  upoii  the  precordial  region  we  are 
of  the  heart's  able  to  feel  the  movements  of  the  heart  3  and,  as  I  have 

force* 

already  observed,  the  shock  or  impulse  which  is  caused  by  its 
tilting  may  be  taken  as  a  measure  of  the  increase  and  dimi- 
nution of  the  force  of  the  contractions  of  the  heart. 

The  differences  in  the  impulse  of  the  heart  ai'e  very  consi- 
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derable  in  its  healthy  condition,  these  differences  arising 
either  from  pecuharities  in  the  natural  form,  or  in  the  thick- 
ness of  the  walls  of  the  chest — from  differences  in  the  bulk 
of  the  heart,  and  also  from  differences  in  the  natural  vigour 
of  the  constitution ;  and  hence,  in  common  language,  we 
talk  of  a  heart  "bounding  with  joy,"  and  of  a  heart  "sub- 
dued by  sorrow." 

"  The  force  of  the  heart,"  observes  Senac,  "  is  constantly 
varying.  The  vicissitudes  of  age,  the  impressions  of  sur- 
rounding bodies,  food,  or  abstinence,  all  influence  its  move- 
ments and  the  frequency  of  the  beatings  of  the  heart  is 
usually  increased  with  the  impulse. 

In  order,  therefore,  to  be  able  to  form  a  just  estimate  of 
the  variations  in  the  impulse  of  the  heart,  caused  by  diseases, 
we  must  first  become  acquainted  with  its  variations  in  healthy 
persons. 

We  shall  be  in  a  particular  manner  struck  with  a  great 
increase  in  the  impulse  when  the  heart  becomes  gorged  with 
blood,  as  takes  place  after  any  violent  exercise,  and  with  a 
diminution  in  the  impulse,  or  even  with  its  becoming  imper- 
ceptible, in  those  who  are  suffering  from  debility  or  temporary 
exhaustion,  as  we  see  exemplified  in  syncope. 

Having  by  the  exercise  of  the  sense  of  touch  become 
familiar  with  all  those  temporary  alterations  to  which  the 
impulse  of  the  heart  is  constantly  liable,  we  are  then  pre- 
pared to  examine  its  changes  in  disease. 

The  impulse  varies  in  every  possible  degree  in  the  different  changes  in 
morbid  conditions  of  the  heart.    Sometimes  it  gives  a  shock  "^^^^P"^*®; 
to  the  chest  so  severe  as  to  cause  it  not  only  to  be  felt 
by  the  patient  himself,  but  even  to  be  visible  to  those 

present.  its  increase ; 

An  increased  impulse  of  the  heart  indicates  two  very  dif- 
ferent conditions  of  the  circulation  in  the  arterial  and  capil- 
lary systems. 

If  there  be  an  increased  impulse  without  any  organic 
change  in  the  heart,  the  whole  vascular*  system  participates, 
as  may  be  observed  in  all  febrile  diseases. 

But  if  there  be  an  increased  impulse  from  an  impediment 

2  I 
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to  the  exit  of  the  blood  from  the  heart,  causing  the  heart  to 
act  more  vigorously  to  overcome  the  obstacle,  then,  in 
place  of  an  increased  vascular  action,  the  vigour  of  the  cir- 
culation in  the  arterial  and  capillary  system  is  diminished  ; 
and  in  such  cases  the  cardiac  and  arterial  pulses  do  not 
correspond. 

"  My  heart  beats  thicker  than  a  fever'd  pulse." 

Shakspeak. 

itsdiminu-  In  some  affections  of  the  heart  the  impulse  becomes 
extremely  feeble,  and  sometimes  quite  imperceptible  ;  and 
such  languor  of  the  circulation  may  arise  either  from  general 
debility,  or  it  may  be  caused  by  some  obstruction  to  the 
circulation,  producing  an  accumulation  of  blood  within  the 
heart's  cavities  which  they  have  not  the  power  to  expel. 

raipitation.  When  the  intensity  of  the  impulse  is  so  much  increased 
that  the  beatings  of  the  heart  are  perceived  by  the  patient,  it 
has  then  been  considered  a  distinct  disease,  and  called 
palpitation.  It  is,  however,  evident  that  the  term  desig- 
nates only  a  symptom,  for  palpitation  accompanies  many  of 
the  diseases  of  the  heart. 

"  The  motion  thus  named  is  a  contraction  or  dilatation 
of  the  heart  that  is  performed  with  more  rapidity,  and  gene- 
rally also  with  more  force,  than  usual ;  and  when,  at  the 
same  time,  the  heart  strikes  with  more  than  usual  violence 
against  the  inside  of  the  ribs,  producing  often  a  considerable 

CuUen.  sound." 

The  impulse       When  examining  the  heart's  impulse  it  will  be  of  conse- 
expiiation  °  qucuce  to  noticc  its  differences  during  expiration,  and  inspi- 
tioD,'"*'"'      ration;  for  it  is  clear  that  during  inspiration,  when  the  air- 
cells  of  the  lungs  are  fully  distended,  the  beatings  of  the 
heart  will  be  less  forcible  than  during  expiration,  when  the 
lungs  are  comparatively  in  a  state  of  collapse  ;  and,  conse- 
quently, the  blow  given  by  the  heart  to  the  parietes  of  the 
chest  will  then  be  much  stronger.    For  the  same  reason  the 
second  stroke  of  the  heart  is  louder  than  the  first ;  the 
third  is  weaker  than  the  first ;  and  the  fourth  still  weaker 
than  the  third — a  fact  which  can  easily  be  ascertained  by 
personal  examination. 
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So,  likewise,  must  the  impulse  of  the  heart  be  modified 

and  in  the 

.i  .  .      ,         c    1      1     ■.  diflerent  atii- 

m  the  various  attitudes  of  the  body.  mdesofthe 

When  a  person  has  been  for  some  time  in  the  recumbent  ° 
posture,  and  the  breathing  is  calm  and  undisturbed,  the 
heart's  pulse  will  be  observed  to  beat  precisely  four  times 
during  each  act  of  aspiration,  two  of  the  pulsations  taking 
place  during  inspiration,  and  the  other  two  during  expiration; 
and  there  is  a  difference  distinctly  perceptible  in  each  of  the 
four  pulses  of  the  heart.  The  two  beats  which  take  place 
during  inspiration  are  stronger  than  those  during  expi- 
ration. 

Symptoms  derived  from  Changes  in  the  Sounds  of  the  Heart. 

Essential  as  a  familiar  acquaintance  with  the  impulse 
may  be  when  investigating  the  varied  morbid  conditions  of 
the  heart,  of  equal  importance  is  a  knowledge  of  the  changes 
in  its  sounds. 

Now,  as  it  is  evident  that  the  two  sounds  so  distinctly  The  sounds 

T  1         caused  by 

perceptible  to  a  common  ear,  placed  upon  the  praecordial  the  cmrenis 

11        1  f     1       1  1      1     n      •        of  the  blood. 

region,  are  caused  by  the  currents  oi  the  blood  flowing 
through  the  cavities  of  the  heart,  every  change  in  the  form 
of  these  cavities,  either  from  an  alteration  in  the  structure  of 
their  walls  or  in  the  valves  of  their  communicating  orifices, 
must  alter  the  currents  of  the  blood,  and  produce  corre- 
sponding changes  in  the  sounds. 

External  aneurisms  afford  most  favourable  opportunities  of  The  fme 

aneurisnu 

observing  sounds  produced  by  alterations  in  the  currents  of  iii.isuaie 
the  blood  ;  the  whizzing  noise  so  characteristic  of  the  aneu- 
rismal  swelling  being  caused  by  the  stream  of  blood  which 
passes  out  of  the  natural  channel  of  the  artery  through 
the  mouth  of  the  aneurismal  sac,  and  repasses  from  the 
aneurismal  sac  into  the  artery. 

Still  more  characteristic  is  the  sound  produced  in  the  aUo  iiie  vaii- 

1        ,  /.  1  1      1       1  •  1  aneu- 

varicose  aneurism  by  the  current  of  blood  which  passes  rism, 
through  the  artificial  orifice  that  has  been  made  in  the 
artery,  and  also  by  that  current  which  passes  through  the 
corresponding  opening  into  the  vein.    The  sound  which  is 
produced  by  these  two  currents  was  described  by  William 
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(Med.  Obser. 
and  Inq., 
vol.  ii.) 

and  the  dis- 
eases of  the 
valves. 


Numerous 
changres  in 
the  blood's 
currents. 


Hunter,  "  as  if  there  was  a  blast  of  air  passing  through  a 
small  hole,  like  what  is  produced  in  the  mouth  by  con- 
tinuing the  sounds  of  the  letter  R  in  a  whisper." 

A  favourable  opportunity  of  observing  the  effects  of 
changes  in  the  currents  of  the  blood  in  altering  the  sounds 
of  the  heart  is  offered  in  those  cases  wherein  the  valvular 
apparatus  is  diseased ;  and  such  serious  effects  are  sometimes 
produced  in  the  blood's  currents  as  to  cause  not  only 
changes  in  the  natural  sounds,  but  even  to  cause  entirely 
new  sounds. 

But  changes  in  the  velocity  and  in  the  direction  of  the 
blood's  currents,  it  should  be  borne  in  mind,  must  be  con- 
stantly taking  place  in  the  healthy  condition  of  the  body. 
The  fact  that  the  velocity  in  the  efflux  of  the  systemic  blood, 
and  in  the  influx  of  the  pulmonic  blood,  is  always  changing, 
and  also  the  circumstance  of  the  great  inequality  in  the 
surface  of  the  heart's  different  cavaties,  M'hich  execute  the 
important  offices  not  only  of  giving  special  directions  to 
the  currents,  but  also  of  mixing  the  bloods,  must  each  con- 
tribute to  render  the  changes  in  the  blood's  currents  almost 
endless  ;  and,  although  it  must  be  admitted  that  all  such 
modifications  will   cause   corresponding  changes   in  the 
sounds,  yet  it  cannot  be  supposed  that  these  changes  can 
each  be  recognisable  by  our  sense  of  hearing. 

When,  however,  changes  in  the  currents  of  the  blood  do 
take  place  to  a  certain  degree,  the  corresponding  sounds 
may  be  sufficiently  intense  to  become  audible  to  a  com- 
petent observer. 

Subject  to  constant  alterations  as  the  currents  of  the 
blood  must,  indisputably,  be  in  the  different  cavities  of 
the  heart,  in  a  healthy  condition  of  the  circulating  organs, 
what  an  endless  variety  will  they  not  present  when, 
from  disease,  interruptions  more  or  less  considerable 
are  caused  either  to  the  influx  or  to  the  efflux  of  the 
blood,  or  from  the  different  cavities  of  the  heart  into  one 
another  !  Indeed  the  sounds  in  the  heart  must,  doubtless, 
though  the  ear  be  not  able  to  discriminate  them,  undergo 
changes  as  numerous,  at  least,  as  the  beats  of  the  arterial 
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pulse — the  pulse  being  nothing  more  than  an  indication 
of  alterations  which  take  place  in  the  current  of  the  systemic 
blood  as  it  leaves  the  heart. 

To  elucidate  still  further  these  observations  it  will  be  well  Causes  of 

,       .,    ,  ,  .       ,  ,  changes  in 

to  state  more  m  detail  those  changes  m  the  central  organ  of  the  blood's 

,         .       ,     .  1  •  1  5  •  /■       1  /.  currents. 

the  Circulation  which  must  modiry  the  currents  of  the 
blood  sufficiently  to  produce  a  sensible  alteration  in  the 
sounds  of  the  heart. 

The  increased  rapidity  of  the  circulation  which  arises  from  Muscular 
a  severe  muscular  exertion,  the  effects  of  the  full  inspirations 
which  accompany  surprise,  fear,  and  other  mental  emotions, 
and  the  influence  of  the  digestive  process  upon  the  action  of 
the  heart,  must,  it  connot  be  denied,  all  produce  changes,  or, 
at  least,  temporarily  modify  the  currents  of  the  blood — 
changes,  indeed,  which  are  all  recognised  by  corresponding 
changes  in  the  arterial  pulse.    No  less  remarkable  must  be  inflammatory 
the  effects  of  an  irritable  state  of  the  interior  surface  of  the  '^^^'^'^'""^  • 
heart,  or  of  the  endocardium,  in  changing  the  currents  of  the 
blood.   Like  an  irritable  urinary  bladder,  which  is  excited  to 
contract  by  every  spoonful  of  urine  collected  in  it,  so  the 
parietes  of  the  heart's  cavities  will,  under  similar  circum- 
stances, contract  so  frequently  that  the  currents  of  the  blood 
must  be  greatly  altered. 

A  similar  effect  will  be  produced  by  an  inflamed  state  of 
any  of  the  other  structures  of  the  heart,  all  these  being  more 
or  less  exposed  either  directly  to  the  stimulus  of  the  vital 
fluid,  or  to  the  influence  of  the  movements  of  the  heart 
itself. 

And,  likewise,  essential  differences  in  the  currents  will  from  a  dimi- 
arise  when  there  is  a  diminution  in  the  quantity  of  the  blood" 
general  mass  of  blood,  such  as,  after  a  profuse  hemorrhage, 
when,  the  heart  being  then  compelled  to  act  with  unusual 
vigour,  the  blood  is  not  ejected  so  quickly  as  the  system 
then  requires. 

Considerable  as  the  changes  must  be  in  the  blood's  cur-  fromstruc- 
rents  within  the  heart  from  these  different  causes,  still  more  '^''^"^'^ 
remarkable  are  those  changes  which  take  place  when  there 
i    any  structural  or  permanent  alteration  in  the  form  of 
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in  Ihe  right 
heart. 


and  in.  the 
left  heart. 


Only  two 
sounds  are 
audible. 


IToTT  these 
»re  produce!* 


the  heart's  cavities,  more  especially  in  their  valvular  appa- 
ratus. 

Reviewing  the  structure  of  the  right  heart,  we  readily 
perceive  how  much  the  currents  of  the  pulmonic  blood  must 
be  altered  by  any  structural  changes  which  will  have  the 
effect  of  altering  the  direction  or  velocity  in  the  stream 
of  blood  in  either  of  the  cava?  veins  ;  or  by  any  changes 
in  the  form  of  the  right  auriculo -ventricular  or  pulmonic 
valves. 

So,  also,  the  changes  in  the  currents  of  the  blood,  and 
consequently  in  the  sounds  of  the  heart,  must  be  equally 
numerous  when  either  the  auriculo-ventricular  orifice  of  the 
systemic  heart,  or  the  aortic  valves,  become  altered  in 
structure. 

Thus  it  will  appear,  from  all  I  have  now  stated,  that  the 
sounds  of  the  heart  must  necessarily  undergo  an  almost 
infinite  series  of  changes — changes  varying  in  degree  from 
such  as  are  caused  by  the  smallest  possible  variations  in  the 
currents  of  the  blood,  to  those  of  so  great  an  intensity 
produced  by  morbid  changes  in  the  structure  of  the  heart  as 
will  completely  alter  the  usual  course  of  the  vital  stream,  and 
not  only  alter  the  intensity  and  character  of  the  natural 
sounds,  but  will  even  produce  entirely  new  sounds. 

Those  minute  changes  in  the  sounds,  and  those  which 
are  merely  transitory,  cannot,  as  I  have  already  said,  be 
recognised,  even  by  the  most  acute  ear,  more  than  the 
slighter  variations  in  the  sounds  of  sonorous  bodies,  or  the 
minute  differences  in  the  shades  of  colours  by  an  untutored 
eye.  And,  therefore,  it  is  only  when  the  natural  sounds  of 
the  heart  are  considerably  altered  that  their  changes  can  be 
at  all  recognised. 

I  have  already  remarked  that  there  are  only  two  sounds 
of  that  infinite  series  produced  by  the  various  alterations  in 
the  currents  of  the  blood  within  the  heart  which  are  suf- 
ficiently loud  to  be  recognised  by  a  common  ear, — one  of 
these  being,  probably,  caused  by  the  vital  streams  which  are 
forced  into  the  systemic  and  pulmonic  artei'ies  by  the 
powerful  ventricular  contractions,  and  the  other  by  the 
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stream  of  blood  which  is  propelled  by  the  auricular  con- 
tractions through  the  auriculo-ventricular  apertures. 

These  being  the  two  great  and  principal  currents  of  the 
blood,  we  may  legitimately  conclude  that  the  sounds  caused 
by  them  must  be  the  most  audible,  and  that  all  the  varieties 
in  the  sounds  which  may  be  noted  both  iu  health  and  in 
disease  will  probably  be  the  effect  of  alterations  in  these  two 
currents. 

Hence  we  shall  find,  when  investigating  the  particular 
diseases  of  the  heart,  that  the  sounds  will  sometimes  be 
altered  in  their  seat,  increased  or  diminished  in  their  in- 
tensity, the  space  over  which  they  are  heard  may  be  in- 
creased or  diminished,  they  may  be  changed  in  duration, 
their  tone  may  be  modified,  the  intervals  between  them  or 
the  rhythm  may  be  altered,  or  entirely  new  sounds  may  be 
produced. 

Pathologists  have  long  been  aware  that  changes  in  the  The  sounds 

.  .       Keglccted  by 

structure  of  the  parietes  of  the  heart  are  accompanied  with  the  older 

writers. 

particular  sounds,  as  well  as  by  remarkable  changes  in  the 
heart's  impulse  5  but  no  pains  were  taken  to  discriminate 
the  sounds  from  one  another,  far  less  to  refer  each  to  the 
diseases  of  particular  portions  of  the  heart's  structure,  until 
Laennec  applied  his  ingenious  and  inquiring  mind  to  this 
subject. 

It  is,  however,  a  curious  circumstance  that  pathologists 
should  have  been  satisfied  with  merely  observing  the  changes 
in  the  arterial  pulse,  and  seldom  or  never  examining  the  cor- 
responding changes  in  the  cardiac  pulse  with  the  sounds  of 
the  heart,  though,  as  I  have  before  remarked,  they  coiild  not  Page  203. 
have  examined  the  arterial  pulse  for  any  other  purpose  than 
to  receive  information  regarding  the  condition  of  the  heart 
itself. 

To  acquire  facility  in  discriminating  the  morbid  sounds  of  The  ear  i«- 

^  •'  _  quires 

the  heart  it  behoves  us,  as  has  been  remarked  when  speaking  tuition, 
of  the  arterial  pulse  and  of  the  heart's  impulse,  first  to  be- 
come familiar  with  the  natural  sounds  by  carefully  examining 
them  in  numerous  healthy  persons,  by  which  we  may  become 
enabled  to  perceive  those  changes  in  the  sounds  which  are 
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caused  by  disease.  In  fact,  the  different  morbid  as  well  a 
natural  sounds  must  all  be  heard  before  they  can  be  under- 
stood. The  ear  requires  the  same  tuition  to  enable  it  to 
distinguish  the  morbid  sounds  of  the  heart  as  the  eye  to  be 
able  to  discriminate  the  different  shades  of  the  colours  in 
diseased  structures. 

It  is  well,  however,  to  be  aware  that  the  more  minute 
■  changes  in  the  heart's  sounds  cannot  be  perceived  by  all 
observers  alike;  for  the  acuteness  of  the  sense  of  hearing 
varies  exceedingly  in  different  people,  and  it  frequently  hap- 
pens that  a  sound  which  is  distinctly  audible  to  one  person 
cannot  be  perceived  by  another.    I  am,  therefore,  convinced 
that  there  are  many  who  do  not  possess  the  sense  of  hearing 
sufficiently  acute  to  enable  them,  even  after  an  attentive 
culture,  to  distinguish  those  nicer  shades  of  difference  in  the 
sounds  of  a  diseased  heart  which  others  may  be  able  to  dis- 
criminate; and  from  this  may  have  arisen  the  numerous 
errors  in  diagnosis  which  are  made  by  those  who  have 
trusted  to  their  sense  of  hearing.    It  is  told  of  a  celebrated 
musician  that  the  nicety  of  his  ear  was  such  that  he  could 
distinguish  the  hundredth  part  of  a  note  in  music — an  acute- 
ness which  to  some  may  appear  incredible.    At  the  same 
time  it  is  well  known  that  prisoners  who  hare  been  long  in 
solitary  confinement  acquire  an  extraordinary  acuteness  of 
hearing  from  the  silence  of  their  dungeon,  and  perhaps  also 
from  the  ear  not  being  excited,  even  by  their  own  voice. 
Such,  indeed,  is  the  sensibility  of  the  auditory  organ,  that 
when  a  person  is  in  a  situation  of  perfect  and  undisturbed 
tranquillity,  as  upon  the  top  of  a  lofty  mountain,  and  beyond 
the  habitation  of  every  animal,  an  accidental  noise  gives 
much  uneasiness. 

The  same  remark  applies  to  the  other  organs  of  sense  ; 
and  it  is  perfectly  well  known  that  there  are  individuals  who 
possess  the  power  of  discriminating  colours,  tastes,  odours, 
and  tangible  bodies  with  an  extraordinary  degree  of  nicety  ; 
though  all  such  instances  of  perfection  of  our  senses  ought 
rather  to  be  considered  exceptions  than  as  a  general  attri- 
bute of  man. 
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The  variations  in  the  heart's  sounds  being  once  established  How  changed 

T  .     .  ,  diseases. 

as  signs  m  its  diseases  and  a  means  to  discriminate  the 
alterations  which  they  undergo,  some  pathologists  were 
naturally  led  to  inquire  what  the  changes  of  structure 
were  by  which  each  of  the  morbid  sounds  was  produced. 
By  comparing  them  with  the  corresponding  alterations  in 
the  heart's  structure,  found  after  death,  they  have  thus  been 
able  to  refer  particular  sounds  to  diseases  of  particular  parts 
of  that  organ,  and  to  establish  the  varied  sounds  as  an  im- 
portant branch  of  semiology. 

By  way  of  illustrating  the  information  to  be  derived  from 
an  acquaintance  with  the  diseased  sounds  of  the  heart, 
let  it  be  supposed  that  a  peculiar  sound  has  been  recognised, 
and  which  is  known  to  be  the  effect  of  that  alteration  in 
the  current  of  the  blood  caused  by  an  aneurismal  sac ; 
then,  whenever  we  meet  with  a  patient  in  whom  this  sound 
exists,  along  with  other  symptoms  which  usually  accompany 
that  disease,  pronounce  with  confidence  the  presence  of  an 
aneurism.    The  advantages  in  diagnosis  which  are  derived 
from  a  knowledge  of  the  sounds  which  accompany  alterations 
in  the  different  structures  of  the  heart  is  also  well  exemplified 
in  diseases  of  the  auriculo-ventricular  orifices,  changes  in 
their  valves  producing  peculiar  sounds  or  murmurs  which  are 
quite  different  from  those  sounds  belonging  to  an  aneurismal 
tumour.    It  is,  indeed,  easy  to  perceive  how  a  very  different 
sound  should  be  produced  by  the  obstructed  circulation  from 
thickened  and  unyielding  valves  to  that  change  in  the  cur- 
rent of  the  blood  which  is  caiised  by  the  calibre  of  an  artery 
being  enlarged  at  a  particular  part. 

There  are,  however,  some  sounds  to  which  pathologists 
have  not  yet  been  able  to  affix  accurately  the  corresponding 
changes  of  structure  ;  neither  could  it  be  reasonably  antici- 
pated, in  many  of  those  cases  of  disease  where  there  are 
several  portions  and  several  different  structures  of  the  heart 
simultaneously  affected,  that  in  such  complications  much  ac- 
curate Information  could  be  possibly  derived  from  observing 
the  varied  sounds. 

To  the  indefatigable  labours  of  Laennec  we  are  indebted  Xames  given 

o  IT  to  the  sounds 
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for  having  pointed  out  the  more  important  diseased  sounds 
of  the  heart,  and  he  affixed  names  to  each  of  them  ;  and  these 
he  chose  from  their  resemblance  to  sounds  with  which  every- 
one is  famihar — such  as  the  noise  of  a  pair  of  bellows,  the 
action  of  a  saw  or  of  a  file,  or  the  purring  of  a  cat.  In 
adopting  this  method  he  followed  the  example  of  mineralo- 
gists, who  have  made  a  similar  nomenclature  with  regard  to 
colours,  tastes,  smells,  and  objects  of  touch,  by  comparing 
each  with  that  quality  belonging  to  some  well-known  animal 
or  vegetable  substance.  And  there  is  a  figxirative  language 
used  by  painters  and  musicians,  which  is  the  only  mode  by 
which  they  can  express  the  different  shades  and  combinations 
of  colours,  and  the  various  modulations  and  combinations  of 
sounds. 

It  would,  however,  be  in  vain  attempting  to  describe  and 
distinguish  by  appropriate  names  all  those  nice  variations 
in  the  sounds  of  the  heart  which  accompany  its  numerous 
forms  of  disease.    Such  an  attempt  would  be  just  as  futile 
as  it  would  be  for  a  painter  to  give  an  intelligible  description 
of  the  almost  infinite  variety  in  the  shades  of  the  different 
Page  207.      colours  in  a  picture.    Indeed,  what  I  have  said  of  the  dif- 
ficulty in  discriminating  the  varieties  of  the  arterial  pulse  is 
strictly  applicable  to  the  sounds  of  the  heart. 
Changes  in        As  the  modifications  in  the  sounds  afford  an  important 
enumerated,   class  of  symptoms  in  discascs  of  the  heart,  it  will  be  ex- 
pedient to  review  them  first  in  a  general  manner,  and 
afterwards,  when  treating  of  particular  diseases,  to  describe 
those  sounds  which  pathologists  have  been  able  to  discrimi- 
nate as  appertaining  to  each  disease ;  at  the  same  time  it 
must  be  admitted  that  there  are  many  of  these  which  we  are 
not  yet  able  to  explain^  and  which  we  cannot  refer  to  any- 
particular  malady. 

Of  the  different  sounds  one  class  consists  of  changes  in 
the  two  natural  and  audible  sounds,  such  as  alterations  in 
their  seat,  extent,  intensity,  rhythm,  and  tone  ;  and  there  are, 
likewise,  morbid  sounds  or  murmurs,  as  those  of  blowing  and 
of  friction,  which  accompany  changes  both  in  the  functions 
and  in  the  structures  of  the  heart. 
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With  regard  to  the  seat   of  the  souxads,  it  sometimes  changes  in 
happens  that  the  position  of  the   heart  is  altered  from  ' 
changes  in  the  form  of  the  adjacent  viscera,  or  that  its  bulk 
is  altered  j  by  either  of  which  there  is  an  alteration  in  the 
seat  of  the  sounds. 

In  extent  the  heart's  sounds  may  be  very  circumscribed,  changes  in 

,  ...        .  ,  ,  their  extent; 

bemg  limited  to  the  precordial  region,  or  they  may  be  recog- 
nised over  more  or  less  of  the  thorax.  When  the  walls  of 
the  heart  have  become  thinner  and  softer  than  natural,  and 
when  the  muscular  portion  of  the  heai:t  has  lost  its  power, 
the  sounds  are  extremely  feeble,  and  sometimes  become 
almost  inaudible. 

And  when  the  heart's  vigour  is  increased,  as  from  a 
violent  muscular  exertion  or  moral  excitement,  there  is  then 
a  corresponding  increase  in  the  extent  to  which  the  sounds 
are  heard  ;  and,  likewise,  when,  from  any  mechanical  impedi- 
ment to  the  passage  of  the  blood  through  the  cavities  of 
the  heart,  the  sounds  being  proportionably  increased,  they 
are,  consequently,  recognised  over  a  larger  extent  of  the 
thorax. 

The  diminution  and  the  increase  in  the  intensity  of  the  in  their  in- 
tensity; 

sounds,  and  the  extent  to  which  they  are  heard,  correspond 
exactly,  so  that,  whilst  in  some  states  of  the  heart  the  sounds 
are  so  feeble  as  not  to  be  audible,  in  other  examples  of 
disease  the  heart  contracts  with  such  force  that  they  are  to 
be  heard  over  the  whole  chest,  and  are  so  intense  as  even  to 
be  perceptible  to  an  observer.  The  sounds,  too,  become 
louder  when  the  cavities  of  the  heart  are  preternaturally 
dilated ;  the  fluid  blood  being  a  much  better  conductor  of  the 
sound  than  the  solid  walls  of  the  ventricles. 

In  frequency ,  the  beating  of  the  heart  is  subject  to  all  in  their  fre- 
those  variations  indicated  by  the  arterial  pulse,  and  the 
cardiac  pulsations  are,  in  some  instances,  so  rapid  that 
they  cannot  be  counted,  no  more  than  those  of  the  arterial 
pulse. 

Such  increase  in  the  frequency  of  the  cardiac  pulse  is 
usually  the  effect  of  causes  similar  to  those  which  increase 
the  pulse  of  the  arteries,  and,  as  has  been  already  mentioned. 
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siich  changes  in  the  frequency  of  the  arterial  pulse  are 
observed  in  febrile  disease,  in  inflammatory  affections  of  the 
serous  surfaces  of  the  heart,  and  in  those  ailments  wherein 
some  organic  change  has  taken  place  in  the  heart's  cavities, 
and  by  which  there  is  some  mechanical  impediment  to  the 
transit  of  the  blood. 

A  decrease  in  the  frequency  of  the  heart's  pulse  is  equally 
well  marked  by  the  arterial  pulse  as  its  increase ;  and  I 
have  already  mentioned  some  remarkable  examples  of  its 
slowness, 

in  their  re-  In  their  regularity  the  sounds  are  often  changed,  and  these 
ouianty,  changes  accord  with  those  which  are  characteristic  of  the 
intermittent  pulse  j  for  in  the  same  manner  as  the  beats  of  the 
heart,  by  varying  in  their  force,  are  not  always  sufficiently 
strong  to  cause  a  corresponding  pulsation  in  the  radial 
artery,  so  we  find  that  the  sounds  are  not  always  per- 
ceptible. 

Hence,  from  the  same  causes,  we  have  irregularities  in 
both  the  cardiac  and  radial  pulse,  and  also  changes  in  the 
order  and  in  the  duration  of  the  sounds  ;  all  which  irregu- 
larities are  generally  produced  by  structural  changes  in  the 
apparatus  of  the  central  organ. 

in  their  num-  In  mtmher  the  sounds  of  the  heart  also  vary.  In  some 
diseases  only  one  of  the  sounds  has  been  recognised  j  and 
this  may  arise  either  from  the  first  being  so  much  prolonged, 
or  so  changed,  as  to  obscure  the  second  sound ;  or  from 
the  second  sound  being  so  feeble  as  not  to  be  recognisable. 

In  some  diseases,  as  in  those  where  there  is  a  contraction 
of  the  auriculo-ventricular  orifices,  neto  sounds  are  super- 
added, so  that  in  some  instances  three  or  four  distinct 

(Bouiiiaud.)    sounds  have  been  discriminated  at  each  beat  of  the  heart. 

in  their  tone.  We  naturally  expect  to  find  that,  as  the  varieties  of  the 
sounds  are  caused  by  changes  in  the  currents  of  the  blood, 
their  tone  will  also  be  variously  modified,  just  as  the  tone 
of  the  sounds  of  the  respiratory  oi'gans  is  altered  by 
changes  in  the  velocity  of  the  currents  of  the  air  which 
passes  through  the  bronchi,  trachea,  and  larynx. 

Tn  diseases  of  the  heart  the  sounds  are  sometimes  sharper, 
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or  sometimes  duller,  than  natural  5  and  in  estimating  these 
differences  it  is  necessary  to  be  aware  whether  the  sound  be 
conveyed  to  the  organ  of  hearing  by  a  wooden  or  a  metallic 
instrument,  or  by  the  naked  ear,  as  the  tone  is  different  in 
each  ;  for,  if  the  sound  be  conducted  by  an  instrument  which 
doubles  the  velocity  of  the  sound,  the  tone  will  then  be  one 
octave  higher. 

There  is  no  more  important  point  of  consideration  than 
the  accordance  in  the  cardiac  and  arterial  pulses,  in  the 
impulse,  and  in  the  sounds  of  the  heart. 

In  one  class  of  cases,  as  in  inflammatory  diseases,  we  find 
that  there  is  a  correspondence  or  unity  in  all  these  four 
symptoms,  the  vigour  and  frequency  of  both  the  cardiac  and 
arterial  pulse  being  increased,  as  well  as  the  intensity  of  the 
impulse  and  of  the  sounds. 

In  another  class  of  cases  the  changes  in  these  signs  by 
no  means  correspond,  as  where  there  is  a  mechanical 
obstruction  to  the  circulation  within  the  heart,  the  impulse 
may  then  be  increased,  and  the  vigour  of  the  arterial  pulse 
diminished  ;  and  when  there  are  obstructions  through  the 
aortic  valves  the  impulse  may  be  feeble  and  the  sounds 
louder. 

There  are,  likewise,  sounds  of  the  heart  which,  as  I  have  sounds'per- 

ceptible  to 

already  observed,  are  heard  by  the  patients  themselves.    In  the  patient, 
a  case  of  diseased  mitral  valves  the  man  was  annoyed  at 
night,  when  in  bed,  with  a  sound  which,  being  a  husband- ' 
man,  he  supposed  to  be  a  dog  barking  at  a  neighbouring 
farmhouse.  s.o  page  179. 

The  bellows  sound,  or  that  of  blowing,  is  one  of  the  most  sounds  of 
frequent,  and  under  which  term  a  variety  of  modifications  of 
the  sounds  have  been  comprehended,  such  as  sawing,  filing, 
grating,  whizzing,  and  whistling.  These  various  sounds 
arise  from  the  infinite  variety  of  the  blood's  currents  in  its 
passage  through  the  heart's  cavities,  in  consequence  of 
disease  of  the  valves  or  of  different  portions  of  the  interior 
membrane  of  the  heart. 

We  must  not,  however,  conclude  that  the  sounds  of 
blowing  are  only  to  be  heard  when  there  is  an  obstruction 
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in  the  valvular  apparatus  ;  neither  must  we  conclude  that 
such  an  obstruction  is  always  accompanied  with  such 
sounds.  These  sounds  are  often  met  with  when  there  are  no 
diseased  changes  in  the  parietes  of  the  heart ;  but,  when 
changes  have  taken  place  in  the  quantity  or  in  the  quality 
of  the  blood,  as  we  may  observe  in  those  cases  where  there 
has  been  a  profuse  hemorrhage,  in  chlorosis,  in  jaundice, 
and  in  rheumatism  ;  and,  on  the  other  hand,  obstructions 
to  the  blood's  currents,  from  structural  changes,  have  been 
found  after  death,  when  no  sounds  had  been  detected 
during  life. 

Sounds  of         There  are  sounds  which  are  formed  external  to  the  heart, 

friction.  it,  •       •■  /•    i  • 

and  are  caused  by  changes  m  the  structure  oi  the  peri- 
cardium ;  and  to  distinguish  these  from  those  of  blowing,  or 
from  those  produced  by  changes  in  the  blood's  currents, 
they  have  been  denominated  the  sounds  of  friction. 

The  office  of  the  pericardium  being  not  only,  by  its  con- 
nection with  the  mediastinum  and  the  diaphragm,  to  sus- 
pend the  heart  and  prevent  its  displacement  during  its 
unceasing  movements,  but  also  to  faci\).tate  its  motions 
upon  the  adjacent  parts  by  its  smooth  and  moistened 
surfaces,  whenever  any  change  takes  place,  such  as  fre- 
quently happens  from  the  effusion  of  lymph  or  the  ossi- 
fication of  the  membrane,  the  friction  of  the  two  rugged 
surfaces  against  one  another  may  create  sounds. 

The  sounds  caused  by  pericardial  friction  vary  in  their 

character,  being  sometimes  rustling,  crackling,  or  rasping, 

or  emitting  a  sound  like  that  produced  by  new  leather. 

Bubiectcon-  In  Concluding  these  observations  on  the  sounds  of  the 
cludeJ.  ° 

heart,  I  may  recapitulate  that,  as  within  the  sac  of  a  true 

aneurism  there  is  a  distinct  whizzing  noise,  produced  by  the 
blood's  stream  passing  from  the  canal  of  the  artery  into  the 
aneurism al  sac  ;  and  as  we  have  also  seen  how  greatly  that 
sound  is  changed  in  the  varicose  aneurism  when  there  are 
two  distinct  streams  of  blood,  one  passing  into  the  aneurismal 
sac,  and  the  other  passing  into  the  vein  ;  it,  therefore,  ap- 
pears to  me  legitimate  to  conclude  that  both  the  natural 
and  the  diseased  sounds  of  the  heart  may  all  be  referred 
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to  particular  changes  either  in  the  heart's  structure  or  func- 
tions, by  which  alterations  are  produced  in  the  currents  of 
the  blood. 

And,  admitting  that  one  of  the  audible  sounds  of  the 
heart  is  produced  by  the  current  of  the  blood  passing  from 
the  auricles  into  the  ventricles,  and  the  other  by  the  stream 
passing  from  the  ventricles  into  the  gi'eat  arterial  trunks, 
these  being,  probably,  the  two  largest  and  most  rapid 
streams  within  the  heart,  how  varied  must  these  sounds  be 
when  only  a  portion  of  the  apparatus,  and  how  much  more 
will  they  not  be  when  several  portions,  of  the  complicated 
forms  of  the  heart's  cavities  are  changed  by  disease  !  We 
cannot,  under  such  circumstances,  well  suppose  that  the 
multiplied  currents  of  the  blood  should  produce  sounds  each 
of  which  could  be  distinguished  by  the  human  ear.  The  theories 

As  to  the  different  theories  which  have  been  brought  for-  sounds, 
ward  in  order  to  explain  the  causes  of  the  sounds  of  the 
heart,  I  must  refer  the  curious  reader  to  the  works  which 
have  been  published  iipon  that  subject,  when  he  will  find,  as 
Majendie  has  observed  in  alluding  to  the  discordant  opinions, 
that  "  the  results  of  physiological  inquiries  have  not  been  in 
proportion  to  the  number  of  authors  who  have  written  on 
the  subject ;  on  the  contrary,  you  are  disturbed  by  contra- 
dictions of  the  most  glaring  nature,  or  bewildered  between  a 
mass  of  theories  and  explanations  which  have  no  existence 
but  in  the  minds  of  the  inventors." 

And,  in  further  confirmation  of  this  opinion,  I  may  also 
quote  the  result  of  the  extended  and  patient  investigations 
of  Barth  and  Roger  upon  this  subject,  referring  to  their 
work  for  a  lengthened  account  of  the  different  theories  that 
have  been  set  forth  on  this  subject. 

"  So  many  works  have  been  published  on  this  subject  that  Barth  ana 
science  is  really  encumbered  by  them,  and  through  the  mist  Aufcuita- 
of  opposite  theories  and  conti-adictory  facts  the  observer  is  lateci  by  ' 
scarcely  regaled  by  a  single  beam  of  truth." 

This  appears  to  me  a  fit  opportunity  to  caution  the 
younger  branches  of  the  medical  profession  against  the 
system  of  endeavouring  to  explain  the  phenomena  of  the 
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human  economy  by  making  experiments  on  living  animals, 
and  the  opinions  and  sentiments  which  I  entertain  upon  this 
subject  have  been  so  well  expressed  by  Macilwain,  in  his 
eloquent  address  to  the  Society  for  Preventing  Cruelty  to 
Animals,  that  I  am  induced  to  quote  his  own  words  : — 

"  Many  medical  men  already  view  vivisection,  as  a  mode  of 
physiological  inquiry,  with  distrust ;  many  are  already  con- 
vinced that  it  is  useless  and  fallacious  ;  I  would  fain  believe 
that  all  view  it  as  a  plague-spot  on  a  beautiful  science  which, 
in  its  most  amiable  and  useful  applications  to  their  brother 
men,  may  be  regarded  as  especially  their  own."  And  again 
he  adds  : — "The  progress  of  science  holds  out  little  promise 
from  any  elaborate  '  torturing  of  nature,'  much  less  by  that 
of  sentient  beings,  since  the  most  profound  discoveries 
hitherto  achieved  have  not  resulted  from  the  invention  of 
artificial  or  even  new  facts,  but  from  a  careful  study  of  the 
true  relations  of  those  which  have  always  been  matters  of 
daily  and  familiar  occurrence." (a) 

The  Use  and  Abuse  of  the  Steihoscope. 

The  sounds       The  souuds  of  the  heart  may  be  discriminated  either  by 

to  be  per- 
ceived by  the  placing  the  external  ear  on  the  solid  walls  of  the  chest,  or  by 
stethoscope,  .  •         <.    1  1  .  .  , 

the  intervention  or  the  stethoscope,  an  mstrument  invented 
by  Laennec,  for  the  purpose  of  conveying  the  sounds  of  the 
heart  to  the  ears. 

orlthe  naked  But,  however  well  adapted  the  stethoscope  may  be  to 
some  for  distinguishing  the  sounds,  other  observers  prefer 
the  ear,  placed  directly  upon  the  chest.  The  contact  of  the 
extremity  of  the  stethoscope  is  irksome  to  the  ears  of  some 
people,  and  confuses  the  organ. 

Besides,  the  formality  of  making  use  of  such  an  instru- 
ment often  creates  alarm  to  the  patient — a  circumstance 
which  ought  on  all  occasions  to  be  avoided,  especially  in 
those  who  arc  suspected  to  have  a  disease  of  the  heart.  On 
the  other  hand,  the  stethoscope  is  particularly  applicable  for 
the  examination  of  the  chests  of  women,  and  also  of  patients 

(a)  "Remarks  on  Vivisection,  &c.  &c.  &c."    By  George  Macilwain, 
Esq.  1847. 
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in  public  hospitals,  and  amongst  those  classes  where  due 
attention  is  not  always  paid  to  personal  cleanliness. 

In  regard  to  the  construction  of  the  stethoscope,  I  may  imperfection 

.  of  Laennec's 

briefly  notice  that  an  mstrument  made  of  a  large  wooden  stethoscope; 
cylinder,  with  a  column  of  air  admitted  through  it,  as 
recommended  by  Laennec,  is  not  calculated  to  fulfil  the 
purpose  for  which  it  is  intended.  Acoustic  experiments 
have  shown  that  wood  is  not  a  good  conductor  of  sound, 
and  a  column  of  air  is  a  much  worse  conductor  than  wood ; 
so  that  the  supposed  condensation  of  the  air  and  the  in- 
creased intensity  of  the  sound  produced  by  the  trumpet- 
shaped  mouth  of  Laennec's  instrument  are  fallacious.  A 
stethoscope  made  of  solid  wood  is,  therefore,  preferable  to 
the  hollow  instrument. 

But  if  it  be  desirable  to  increase  the  intensity  of  a  sound,  how  to  be  re- 

'  medied. 

in  like  manner  as  it  often  is  to  increase  the  bulk  of  an  object 
by  viewing  it  through  a  lens,  that  will  be  accomplished  by 
making  the  instrument  of  a  material  which  is  known  to  be 
a  good  conductor  of  sound,  such  as  cast  iron,  steel,  copper, 
or  silver. 

Such  an  instrument  is  surely  preferable  to  the  practice 
which  has  been  recommended  of  employing  means  to  increase 
the  action  of  the  heart  itself. 

"  Those  who  are  suspected  to  have  an  affection  of  the  heart 
are  directed  to  walk  rapidly,  or  to  go  quickly  up  stairs,  by 
which  they  accelerate  the  circulation,  and  thus  exaggerate,  if 
not  develop,  phenomena  which  would  have  escaped  our 
notice,  or  would  not  have  otherwise  have  existed."  Newbigjing. 

The  iron  stethoscope  should  consist  of  a  solid  iron  stem, 
three-quarters  of  an  inch  in  diameter,  one  end  of  which  is  to 
be  rounded  off  and  made  slightly  conical,  so  as  to  rest  only 
upon  the  edge  of  the  external  meatus,  whilst  its  other  ex- 
tremity is  expanded  so  as  to  cover  a  surface  of  the  chest  of 
an  inch  and  a  half.  The  elastic  nature  of  the  iron  enables  it 
not  only  to  convey  a  current  of  sound,  but  to  increase  its 
intensity — a  physical  fact  familiarly  known  by  the  practice  of 
ascertaining  the  boiling  of  water  in  a  kettle  by  applying  one 
end  of  a  poker  to  the  kettle  and  the  other  to  the  external 

2  L 
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seeAppen-     eat;  and  also  by  the  common  experiment  of  suspending 
^'         a  poker  or  iron  rod  by  cord,  which  is  placed  in  contact  with 
the  car,  and  the  rod  struck  with  a  piece  of  metal,  the 
slightest  blow  producing  a  sound  of  almost  incredible  in- 
tensity. 

So  much  has  been  said  both  in  favour  and  condemnatory 
of  auscultation  that  to  determine  the  real  value  of  the 
physical  means  of  exploring  the  diseases  of  the  heart  is  a 
matter  of  grave  importance. 

It  is  impossible  to  discuss  with  candour  this  subject  with- 
out displeasing,  more  or  less,  either  its  strenuous  advocates 
or  its  opponents ;  and  it  is  just  as  difficult  to  find  out  the 
unsuccessful  result  of  auscultation  as  it  is  of  the  evil  effects 
of  medicines,  or  of  the  true  result  of  surgical  operations. 

The  most  impartial  mode  of  deciding  this  question  is 
to  embrace  opportunities  of  watching  the  results  of  diagnoses 
made  by  those  who  do  and  of  those  who  do  not  rely  on 
auscultation.  It  would  be  unjust  to  take  our  own  experience 
alone,  for  there  cannot  be  a  doubt  but  that  every  person  has 
not  the  same  power  of  discriminating  the  sounds  of  the 
heart  in  all  their  different  phases.  By  practice  the  sense  of 
hearing  may,  no  doubt,  be  greatly  improved ;  but  I  am 
well  persuaded  that,  as  the  eye  in  many  persons  can  by  no 
tuition  be  improved  in  its  power  of  discriminating  the  nicer 
varieties  in  form  and  in  colour,  so  it  is  with  the  ear  ;  as 
there  are  many  who  cannot  distinguish  the  slighter  differences 
in  the  intensity  of  sounds,  and  who  are  quite  incapable 
of  perceiving  the  differences  of  tones,  from  the  want  of  a 
musical  ear. 

From  the  numerous  observations  which  I  have  been 
enabled  to  make  on  the  opinions  and  practice  of  others, 
I  must  confess  that  I  have  known  very  many  instances  of 
serious  mistakes  to  have  arisen  from  confiding  in  a  stetho- 
scopic  examination;  and,  having  been  engaged  in  the  practice 
of  the  profession  long  before  auscultation  was  employed, 
I  am  bound  to  say  that  whatever  advantages  may  be  derived 
from  auscultation,  when  judiciously  resorted  to,  and  when 
combined  along  with  an  inquiry  into  all  the  assemblages  of 
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the  general  symptoms,  yet  I  must  confess  that,  in  conse- 
quence of  most  of  those  who  profess  to  have  acquired  dex- 
terity in  using  it  from  neglecting  to  investigate  the  physiolo- 
gical symptoms,  more  errors  in  diagnosis  have  come  within 
my  own  knowledge  than  in  former  times  were  committed  by 
those  whose  attention  was  solely  directed  both  to  the  local 
and  to  the  general  symptoms. 

I  have  also  had  many  opportunities  of  testing  the  accuracy, 
by  the  lapse  of  time,  of  stethoscopic  investigations  ;  and  I 
am  ready  to  admit  that  I  have  become  acquainted  with  many, 
I  may  truly  say  very  many,  serious  mistakes.  Above  all,  I  have 
heard  so  perfectly  opposite  opinions  given  in  cases  of  organic 
changes  of  the  heart,  by  those  who  were  well  accustomed 
to  the  use  of  the  stethoscope,  that  I  have  come  to  the  conclu- 
sion that  its  practical  utility  is  very  limited  ;  that  the  in- 
formation derived  from  it  ought  to  be  received  with  much 
caution ;  and,  above  all,  that  such  information,  in  place  of 
superseding,  should  be  superadded  to  that  which  is  to  be 
acquired  by  a  careful  examination  of  the  physiological  symp- 
toms and  the  history  of  the  disease. 

The  objections  to  stethoscopic  investigations,  I  ought 
to  notice,  may  all  be  removed  by  considering  the  time 
and  the  circumstances  under  which  they  are  made ;  and, 
to  avoid  any  erroneous  impressions  which  may  arise 
from  them,  it  is  judicious  in  every  case  first  carefully  to 
examine  all  the  physiological  symptoms,  and  also  to  acquire 
a  minute  account  of  the  origin  and  progress  of  the  disease. 
Whatever  auscultation  may  afterwards  reveal  may  be  duly 
appreciated;  and,  if  we  are  previously  satisfied  with  the 
accuracy  of  the  diagnosis  and  of  the  pi-inciples  of  treatment 
that  ought  to  be  adopted,  no  stethoscopic  information  that 
can  be  afterwards  obtained,  if  it  be  not  useful  in  confirming 
that  opinion,  can  be  prejudicial  in  the  treatment  of  the  case. 

Notwithstanding  all  that  may  be  said  against  auscultation, 
we  ought  not,  therefore,  to  deny  the  utility  of  the  informa- 
tion to  be  derived  from  it.  'Tis  true  that  it  may  be  of  little 
practical  advantage  to  know,  in  the  advanced  stage  of  disease. 
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whether  the  valves  of  the  auriculo-ventricular  or  the  aortic 
orifice,  or  both,  be  changed,  or  whether  the  pericardium  or 
endocardium,  or  both  these  membranes,  be  involved  in  a 
case  of  rheumatic  or  of  arthritic  inflammation  of  the  heart. 
It  may  be  said  that  there  is  no  more  advantage  to  be 
derived  from  such  information  than  would  be  obtained  for 
the  treatment  of  an  inflammation  of  the  internal  ear,  from 
being  able  to  detect  whether  that  inflammation  existed  in 
the  vestibule,  in  the  semicircular  canals,  or  in  the  cochlea  ; 
but  it  is  of  vast  consequence  to  ascertain  the  changes  in  the 
sounds  and  in  the  impulse  of  the  heart,  by  which,  along  with 
the  general  symptoms,  we  can,  with  much  certainty,  discri- 
minate functional  from  organic  diseases. 

The  observations  which  I  have  now  made  on  the  stetho- 
scopic  signs  of  diseases  of  the  heart  are  amply  confirmed  by 
those  of  many  distinguished  authors,  some  of  whom  have 
given  most  decided  opinions,  and  others  incontrovertible 
evidence,  of  difficulties  which  they  have  experienced  from 
the  ambiguous  language  they  have  employed  when  treating 
See  Appen-    on  the  Subject  of  diagnosis. 

dix  N . 

Dr.  Copland's  lu  the  "Dictionary  of  Practical  Medicine,"  the  learned 
opinion.  author,  when  alluding  to  this  subject,  has  observed  that  "no 
partial  or  empirical  views  should  be  entertained ;  and  far 
less  should  a  charlatan-parade,  of  examination  be  pursued, 
to  the  neglect  of  physiological  inquiry,  lliere  is  as  much 
empiricism  at  the  present  day  in  the  modes  of  investigating 
diseases  as  in  those  of  curing  them ;  with  this  difiference, 
that  the  empiricism  of  the  former  kind  is  much  more  ad 
captandum  than  the  latter,  and  generally  more  fussy,  and 
often  more  oflFensive." 

I  may  likewise  add  the  testimony  of  one  highly  qualified 
to  appreciate  the  merits  and  expose  the  fallacies  of  auscul- 
tation, and  who  was  one  of  its  earliest  advocates. 

"  Though  a  warm  advocate  for  auscultation,  I  am  aware 
that,  besides  the  injurious  and  absurd  affectation  of  pre- 
tending to  understand  it  by  some  who  are  really  particularly 
ignorant  of  it,  there  are  others  who  place  too  much  reliance 
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on  it  for  diagnosis,  without  considering  the  collateral  con-  ?|rjt  |'ri„- 
stitutional  symptoms."  $1'''?.^°^ 

•'     ^  Mediciue. 

Symptoms  derived  from  the  Percussion  of  the  Chest. 
Though  percussion,  as  a  means  of  diagnosis  in  diseases  of  The  utility  of 
the  chest,  had  not  been  methodically  resorted  to  until  Aven- 
brugger  published  a  work  upon  the  subject,  and  till  its 
utility  was  brought  into  general  notice  in  France  by  Cor- 
visart,  and  in  this  country  by  a  translation  and  commen- 
taries by  Forbes,(a)  it  had,  nevertheless,  been  frequently 
employed,  and  often,  too,  for  the  investigation  of  the 
diseases  of  other  organs  besides  those  of  the  chest,  and 
bad  always  been  considered  a  useful  auxiliary  to  determine 
the  nature  of  the  contents  of  tumours,  whether  solid  or 
fluid. 

"  Amongst  the  means  calculated  to  point  out  the  diseases 
of  the  central  organ  of  the  circulation  we  ought  to  give 
a  distinguished  place  to  the  percussion  of  the  chest.  This 
method,  of  which  I  have  made  a  successful  application  in  a 
great  number  of  cases,  has  afforded  me  great  assistance  in 
practice  whenever  I  was  desirous  of  being  assured  of  the 
sound  or  of  the  diseased  state  of  the  organs  of  circulation. 
Such,  indeed,  is  the  degree  of  its  precision  that  often 
I  have  been  able  to  determine  with  accuracy,  which  was 
afterwards  proved  by  the  inspection  of  the  body  after 
death." 

In  the  region  of  the  heart  the  sound  elicited  by  percussion 
is  a  dead  sound,  such  as  that  produced  on  a  fleshy  limb  ; 
and  all  the  other  portions  of  the  chest,  being  filled  with  air, 
give  a  hollow  sound. 

"  The  sound  elicited  by  percussion  from  the  healthy  chest 
resembles  the  stifled  sound  of  a  drum  covered  with  a  thick 

woollen  cloth."  Avenbrugjer. 

As  was  observed,  when  speaking  of  the  necessity  of 
tutoring  the  organ  of  hearing  to  enable  us  to  distinguish 


(a)  "  On  the  Use  of  the  Stethoscope  and  Percussion."  By  John 
Forbes,  Esq.,  M.D.   London,  1824. 
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the  more  minute  sounds,  the  same  tuition  is  necessary  in 
order  readily  to  perceive  the  different  sounds  which  are 
elicited  by  percussion. 

"  Practice  alone  teaches  us  to  know  the  degree  of  re- 
sonance which  a  chest  denotes  in  which  the  organs  con- 
tained in  it  have  not  been  changed,  as  it  is  the  solidity  of  a 
body  which  causes  the  chest  not  to  resound.  But,  in 
forming  an  opinion  of  the  degree  of  the  resonance,  one 
ought  to  be  careful  to  consider  the  natural  thickness  of  the 
integuments,  and  the  frequency  of  their  infiltration,  as  these 
may  prevent  the  resonance  when  there  is  no  other  cause 

Cotvisait.       for  it." 

In  percussing  the  chest  it  is  usual  to  place  one  hand 
firmly  on  the  chest,  and  by  tapping  the  back  of  it  with  the 
points  of  the  fingers  of  the  other  hand,  the  sound  is  readily 
elicited  3  or,  in  place  of  the  hand,  a  solid  substance  may  be 
employed ;  and  a  piece  of  india-rubber,  about  an  inch 
square  and  a  quarter  of  an  inch  in  thickness,  forms  one  of 

Wills.         the  best  plessimeters. 

The  advantage  derived  from  giving  a  blow  upon  a  large 
and  non-conducting  substance  is,  that  such  a  substance 
retains  for  a  more  lengthened  period  than  a  solid  or  very 
dense  substance,  such  as  ivory,  would  do,  the  impulse  given 
by  the  blow. 

Symptoms  elicited  by  Touch. 

fncnased  An  increase  of  sensibility  is  an  indication  of  a  disorder  of 
senabiiu).  heart  which  ought  not  to  be  disregarded.    I  have  fre- 

quently found  persons  who  were  suffering  from  all  the 
symptoms  of  congestion  in  the  heart  complain,  more  or  less, 
of  a  tenderness  on  pressure  upon  the  cardiac  region  3  and 
the  feeling  of  uneasiness  or  pain,  thus  created,  is  accom- 
panied with  a  sob  and  difficulty  in  breathing. 
Heartache.  Heartache,  like  heart-sickness,  is  a  common  but  a  per- 
fectly correct  expression}  and  those  who  have  liad  the 
heart  much  excited  from  affliction  often  have  a  fixed  pain, 
as  well  as  an  increased  uneasiness  from  pressure,  in  the 
cardiac  region. 
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In  inflammatory  affections  of  the  chest,  the  degree  of 
the  inflammation  is  usually  tested  by  the  pain  produced  i 
by  a  full  inspiration,  or  by  the  effect  of  coughing,  the 
pain  in  such  cases  being  caused  by  moving  and  altei-ing  the 
position  of  the  diseased  parts.  But  if  the  inspirations  are 
very  limited,  as  in  pulmo-cardiac  congestion,  and  the  patient 
be  unable  to  distend  the  chest,  yet  the  effort  does  not  create 
local  pain,  and  there  is  merely  an  inability  to  expand  the 
lungs  fully,  from  the  inordinate  congestion  of  the  pulmonary 
vessels.  , 

Symptoms  derived  from  Differences  in  the  Form  of  the  Chest. 

The  form  of  the  chest  likewise  deserves  attention  in  the 
diagnosis  of  affections  of  the  heart.  It  is  a  general  remark 
that  those  who  have  diseased  lungs,  or  who  are  predisposed 
to  pulmonary  affections,  have  the  capacity  of  the  thorax 
small.  Now,  I  have  almost  invariably  observed  that  it  is 
quite  the  reverse  in  those  who  have  disordered  hearts.  If 
I  could  venture  to  lay  down  any  general  rule  on  this  point, 
I  should  say  that  in  those  who  are  affected,  or  who  are 
predisposed  to  diseases  of  the  heart,  the  chest  in  general  is 
full  and  well  developed;  and  which  formation  may  serve  as  a 
diagnostic  mark  of  the  disorders  of  this  organ,  and  primary 
affections  of  the  lungs — more  especially  in  pulmonary  con- 
sumption. 

i 
I 

Symptoms  derived  from  Changes  of  Posture. 

I 

"  All  the  positions  which  patients  attacked  with  organic  I 
affections  of  the  heart  can  take  in  bed  are  not  equally 
favourable  to  respiration.    It  is  indifferent  to  him  whether 
he  lie  on  the  left  or  the  right  side;  most  usually  he  can  i 
respire  with  least  difficulty  whilst  sitting;  he  inclines  the  \ 
body  backwards,  and  bends  the  trunk  so  as  to  throw  the 
anterior  part  of  the  chest  forward.    It  is  in  consequence  of  | 
this  forced  attitude  that  he  experiences  a  relief  to  enable  1 
him  to  sleep.    This  position,  however,  is  not  the  only  one 
which  is  favourable  to  respiration  ;  and  often  the  individual 
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affected  with  the  same  kind  of  disease  takes  a  position 
almost  the  inverse,  which  is  no  less  favourable  to  him ;  he 
rests  inclined  forwards,  the  abdomen  in  contact  with  the 
thighs,  and  the  chest  close  to  the  knees.  I  have  seen 
patients  preserve  this  position  for  many  successive  days, 
because  it  is  one  which  renders  their  condition  sup- 
corvisart.  portable." 
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CHAPTER  XIV. 

THE  DIAGiNOSIS  OF  THE   DISEASES  OE  THE  HEART. 

General  observations;  the  physiological  symptoms  are  common  to  the  diseases  of 
different  organs;  the  anatomical  symptoms  appertain  to  the  diseases  oj' the 
heart;  importance  of  a  hnoicledgc  of  the  history  of  diseases;  and  of  their  first 
symptoms;  and  in  the  different  classes  of  society ;  the  effect  of  medicines  to  be 
discriminated  from  symptoms ;  diagnostic  symptoms  derived  from  the  diseases 
of  the  cerebro-spinal  system  ;  diagnostic  symptoms  derived  from  the  diseases 
of  the  respiratory  system ;  symptoms  common  to  these  and  (he  heart;  both 
systems  frequently  implicated;  these  combinations  enumerated;  diagnostic 
symptoms  derived  from  the  diseases  of  digestive  system ;  the  symptoms 
diagnostic  of  the  diseases  of  the  heart ;  diagnostic  symptoms  derived  from 
the  diseases  of  the  vascular  system ;  diagnosis  of  aneurism  at  the  root  of 
the  aorta  and  its  large  vessels;  diagnosis  of  the  venous  system;  anatomical 
symptoms. 

The  diasnosis  of  diseases  mav  be  considered  as  the  steppino-  The  impm  t  • 

stone  to  their  treatment.  The  common  remark,  that  "  if  a  disease  nusis. 

be  accurately  discriminated,  it  may  be  considered  as  half  cured," 

is  perfectly  correct.    If  the  whole  assemblage  of  symptoms  has 

been  strictly  analysed,  the  conditions  of  the  different  systems  of 

the  economy  distinctly  made  out,  the  symptoms  which  belong 

to  the  primary  disease  discriminated  from  those  of  other  systems 

whicli  arc  affected,  the  history  of  the  case  ascertained,  then,  and 

not  until  then,  may  the  remedial  means  be  selected,  and  with 

confidence  administered. 

Although  I  have  enumerated  and  endeavoured  to  explain  various  xhe  diseases 
symptoms,  both  local  and  general,  which  accompany  disorders  of  °,Vi!o"(i'l't'in- 
the  heart,  it  must  not,  however,  be  concluded  that  all  these  fi'l'eofo"!!" 
symptoms  appertain  to  the  heart's  diseases  alone,  or  that  all  of  ""sans; 
them  belong  to  any  one  of  these  diseases ;  for  we  shall  find,  by 
an  examination  of  the  general  or  physiological  symptoms,  that 
many  of  these  are  common  to  diseases  of  other  organs  as  well 
as  to  those  of  the  heart;  and  it  cannot  be  supposed,  that,  in  and  from  one 
the  extensive  catalogue  of  the  local  symptoms,  all  of  them  arc 

2  M 
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manifested  in  each  of  the  maladies  of  the  heart.  It  hecomes, 
therefore,  necessary,  in  treating  of  the  diagnosis  of  these  diseases, 
not  only  to  discriminate  them  from  those  of  other  organs,  but 
also  to  distinguish  them  from  one  another.  Hence  the  difficulties 
as  well  as  the  importance  of  their  diagnosis. 

In  considering  this  subject,  let  us  first  inquire  into  those 
symptoms  by  which  the  diseases  of  the  heart  may  be  distin- 
guished from  those  of  other  organs  and  systems  of  the  economy  ; 
and  afterwards  investigate  those  symptoms  by  which  its  particular 
diseases  may  be  distinguished  from  one  another. 

To  be  able  to  discriminate  the  diseases  of  the  heart  from  those 
of  other  organs,  it  is  requisite  that  we  should  not  only  possess  a 
comprehensive  knowledge  of  their  local  and  general  symptoms, 
but  that  we  should  also  be  well  acquainted  with  the  symptoms  of 
Seeragei47.  the  diseases  of  the  other  systems  of  the  economy;  for,  as  I  have 
said,  when  treating  of  the  physiological  symptoms,  that  as  these 
symptoms  are  derived  from  the  different  systems,  in  consequence 
of  some  change  in  the  supply  of  their  blood,  so  it  will  happen 
that,  in  their  idiopathic  affections,  the  functions  of  the  heart  will 
be  more  or  less  influenced.  Consequentlj-,  the  physiological 
symptoms  derived  from  these  different  systems  will  likewise  be 
met  with  independently  of  any  disease  of  the  heart. 

As  we  may  readily  conceive,  if  one  portion  of  the  structure  of 
the  heart  be  changed,  the  functions  of  that  part  alone  will  not  be 
affected,  but  the  functions  of  all  the  others  will  be  more  or  less 
deranged,  and  consequently  arise  the  numerous  complications  of 
the  diseases  of  the  heart,  and  the  difficulties,  and  indeed,  some- 
times, the  impossibility  of  accurately  distinguishing  them  from  one 
another,  especially  in  their  advanced  stages,  and  when  morbid 
alterations  have  taken  place  in  several  portions  of  its  structures. 

In  order  to  form  a  correct  diagnosis  of  the  diseases  of  the 
heart,  it  is  therefore  prudent  never  to  presume  to  give  an  opinion 
in  any  case  from  examining  the  heart  alone,  or  from  the  symp- 
toms wliich  may  be  indicated  by  the  disturbance  of  any  particular 
organ  or  system  of  organs;  but  in  every  instance  to  investigate 
in  succession  all  the  systems  of  the  economy,  as  well  as  the 
local  or  anatomical  symptoms,  and  to  view  the  assemblage  of 
symptoms  as  one  whole. 
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There  is  notliing  more  essential,  to  enable  us  to  form  a  correct  Aknowic<if;c 

di  17-  i»    1       T  /•  1  •        T    of  thf  lii.>ti  rj 

laguosiSj  than  the  history  oi  the  chscase  ;  for,  when  acciuauitcd  or  diseases 

with  the  first  symptoms,  tracing  their  progress,  and  the  gradual        '  ' ' 

implication  of  other  organs,  we  can,  in  most  instances,  discover 

the  organ  that  has  been  primarily  affected. 

Next  in  importance  to  discriminating  the  diseases  of  the  heart 
from  those  of  other  organs,  is  being  able  to  distinguish  the  par- 
ticular diseases  from  one  another  ;  and  this  can  only  be  success- 
fully accomplished  by  a  familiar  acquaintance  with  the  pheno- 
mena and  causes  of  each  disease. 

But  the  advantages  which  may  be  derived  from  detecting  And  to  de- 
disease  in  its  earliest  stage,  and  at  this  period  to  be  enabled  to  symptoms  of 
employ  the  proper  curative  means,  is  a  matter  of  primary  im- 
portance  in  the  practice  of  the  healing  art.  The  most  serious 
diseases  usually  commence  with  no  very  alarming  symptoms,  and 
they  are  attended  with  little  suffering ;  but  these  early  symptoms 
may  be  quite  as  characteristic  as  those  which  are  manifested  after 
the  disease  is  far  advanced. 

Next  to  the  advantages  of  distinguishing  diseases  at  an  early  And  to  dis- 
period  of  their  progress,  is  that  of  being  able  to  discriminate  the  thepecuilari 
peculiarities  of  each  case  ;  for  it  is  with  the  heart,  as  with  all  case."^'^'*'''' 
other  organs,  that  we  seldom  meet  with  two  examples  of  the 
same  disease  which  are,  in  every  respect,  similar. 

"  Indeed,  every  physician  sees  some  difficulties  in  almost  every 
case  that  comes  under  his  care  ;  and  the  superiority  of  one 
practitioner  over  another  consists  in  his  power  of  discriminating, 
with  more  or  less  accuracy,  the  peculiarities  of  each  case,  and  of  ?,^'"!°^>  ^t'- 

,      ,  .  Med.  and 

adapting  his  remedies  to  each  individual."  ch.  journal. 

It  is  also  essential,  when  investigating  the  diseases  of  the  xhe  differ- 
heart,  and  in  comparing  the  writings  of  different  authors  on  the  hea*rt's''dis-'^ 
subject,  carefully  to  consider  the  class,  habits,  and  pursuits  of  fere'iu classes 
those  persons  on  whom  the  observations  are  made.    For  there  is  P'^^I''''- 
often  a  very  great  difference  in  the  general  character  of  the  same 
disease  in  different  persons,  as  well  as  in  the  different  classes  of 
the  community. 

If  one  class  of  our  fellow-beings  are  deprived,  not  only  of  the 
luxuries,  but  even  of  the  comforts  of  life,  they  are  bereft  of 
many  of  the  ailments  to  which  the  wealthy  and  luxurious  are 
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incident,  and  likewise  to  those  whose  position  exposes  them  to 
great  mental  excitements.    In  hospitals,  and  amongst  the  poorer 
class  of  society,  diseases  of  the  heart  seldom  come  -withiu 
observation  until  they  have  arrived  at  an  advanced  stage ;  and 
there  are  some  diseases  which  we  can  seldom  expect  to  meet  with 
in  those  institutions. 
Miinuc  (lias-      Howcvcr  little  may  be  the  practical  benefit  which  has  hitherto 
boaivre-'  '"  rcsultcd  from  attempting  a  minute  diagnosis  of  the  morbid 
ciated.         changes  of  the  particular  portions  of  the  heart's  structure,  never- 
theless the  advancement  of  knowledge  is  always  to  be  applauded  ; 
and  many  facts  which  now  appear  isolated  and  unimportant,  yet, 
at  some  future  period,  may  be  linked  together  and  materially 
advance  the  progress  of  the  healing  art.    "  The  history  of  every 
science  shows,  that,  generally  speaking,  every  addition  of  know- 
ledge has  been  an  increase  of  powder ;  and  innumerable  discove- 
ries could  be  mentioned  which,  at  the  time  they  were  made, 
seemed  of  no  value,  but  which  eventually  proved  of  the  greatest 
importance.    On  this  principle  alone,  were  there  no  other  reason, 
I  should  mention  the  utility  and  the  importance  of  a  minute 
Foibos.  diagnosis." 

There  is  no  better  evidence  of  there  being  a  primary  disease 
existing  in  the  heart,  than  the  ahsence  of  all  symptoms  of  disease 
in  the  digestive,  respiratory,  and  nervous  systems.  When,  there- 
fore, we  find  in  any  case  the  functions  of  the  heart  are  disturbed, 
and  the  absence  of  any  derangement  in  either  of  these  other 
organs,  the  existence  of  some  organic  affection  of  the  heart  may 
be  suspected. 

The  (lin^no-  Whenever  there  is  any  doubt  as  to  the  existence  of  organic 
fill  cases"'  '  disease,  it  is  prudent  always  to  act  as  if  the  case  was  one  purely 
functional ;  for,  besides  the  influence  that  a  sanguine  opinion 
might  have  on  the  mind  of  the  sufferer,  it  gives  more  confidence 
in  adopting  any  system  of  treatment  calculated  to  relieve  the 
symptoms.  Again,  it  will  be  generally  found,  that  whenever 
organic  changes  do  exist,  they  present  some  marked  symptoms, 
which  can  seldom  leave  a  doubt  of  their  real  nature. 
EfTectsof  As  there  are  so  many  medicinal  substances  which  influence 
lio  con  ""^  *°  the  action  of  the  heart,  care  should  always  be  taken,  in  examining 
its  diseases,  to  become  acquainted  with  the  treatment  under 
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wlilch  the  sufferer  may  be  at  the  time  when  au  examination  is 
made. 

"Tiie  appearance  or  aspect  of  a  disorder  often  varies  according 
to  tiie  different  methods  of  cure,  some  symptoms  being  rather 
occasioned  by  the  physician  than  by  the  disorder  itseU' :  so  that 
persons  labouring  under  the  same  ilhiess  being  differently  treated 
have  different  symptoms.  And  hence,  unless  great  caution  be 
used  in  tliis  point,  our  notions  of  the  symptoms  of  diseases  must  Sydenham, 
necessarily  be  very  loose  and  uncertain." 

In  considering  the  diagnosis  of  diseases  of  the  heart,  I  will  Arratigemen 
pursue  the  same  order  as  has  already  been  adopted  when  treating  j'ect!"^ 
of  the  different  symptoms,  reviewing  in  succession  each  of  those 
systems  of  the  occonomy  which  are  influenced  by  the  functions  of 
the  heart,  and  from  which  the  different  symptoms  are  derived. 

Tfie  cerebrospinal  system. — We  have  seen  how  much  the 
cerebro-spinal  system  is  influenced  by  disturbances  in  the  func- 
tions of  the  heart,  and  also  that  a  numerous  class  of  symptoms  in  See  page  155.  ! 
the  heart's  diseases  are  derived  from  the  consent  between  these  | 
two  organs.    But  we  also  find  that  similar  symptoms  may  arise 
from  diseases  of  other  organs,  as  well  as  from  those  of  the  heart. 

With  the  organs  of  digestion  this  frequently  happens,  many  Diseases  of 
morbid  sensations  in  the  brain  and  spinal  chord  arising  from  dis-  organs^cause  ' 
orders  of  the  alimentary  canal,  and  which  appear  to  be  so  much  symptoms.  1 
alike  in  their  characters  to  those  caused  by  a  disturbed  heart, 
that  their  diagnosis  is  of  great  practical  value. 

When  alluding  to  certain  morbid  sensations  in  the  head  caused  Morbid  sen-  1 
by  a  disturbance  in  the  heart,  I  mentioned  that  these  feelings  ti^e'hcad? 
might  be  produced  either  by  a  diminution  or  by  an  increase  in  the  ' 
proportions  of  the  arterial  and  venous  blood  within  the  head ;  i 
but,  in  estimating  these  sensations  in  the  head  as  diagnostic  ! 
symptoms  of  a  disordered  heart,  they  must  be  carefully  distin-  ; 
guished  fi'om  those  sensations  which  are  caused  either  by  some 
primary  affection  of  the  encephalon,  or,  what  is  far  more  frequent, 
from  a  derangement  in  the  digestive  organs.  i 

Watchfulness,  mental  irritability  and  aberration,  coma,  and  watchful-  ! 
dreaming,  all  of  which  depend  upon  the  condition  of  the  cerebral  "rdtabnu"!"'' 
circulation,  and  accompany  disorders  of  the  heart,  may  also  arise 
either  from  morbid  changes  in  the  brain,  or  be  symptomatic  of 
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Moral  de- 
pression. 


Headache. 


See  page  156. 


DifTerent 
kinds  of. 


From  differ- 
ences in  tlie 
pn  portions 
of  the  blood. 


diseases  of  the  digestive  organs.  So,  also,  the  dizziness,  ihe  swim- 
ming in  tlie  liead,  the  difficulty  in  balancing  the  body,  the  ringing 
iu  the  ears,  and  the  occular  spectra,  all  which  I  have  pointed  out 
as  symptomatic  of  some  affection  of  the  heart,  have  been  often 
confounded  with  similar  symptoms  arising  from  diseases  either  of 
the  digestive  organs  or  of  the  brain  itself ;  but  they  can  only  be 
distinguished  by  a  strict  examination  of  the  condition  of  the 
different  organs  in  each  particular  case. 

The  peculiar  state  of  mind  W'hich  accompanies  many  of  the 
disorders  of  the  heart  will  be  found  an  useful  diagnostic  symptom ; 
and  nothing  appears  to  be  more  characteristic  of  the  heart  being 
disordered,  than  persons  who  are,  on  other  occasions,  known  not  to 
be  wanting  in  courage,  expressing  great  apprehension  of  death. 
This  state  is  very  different  from  the  condition  of  those  sufferers 
who  are  afflicted  with  dyspepsia,  and  who  are  weary  of  their 
existence ;  and  also  from  that  of  the  furious  maniac  whose  brain 
is  diseased,  and  who  is  eager  either  to  injure  others,  or  to  destroy 
himself. 

There  is  no  symptom  the  diagnosis  of  which  is  of  more  prac- 
tical importance  than  headache. 

Headache,  as  well  as  other  morbid  sensations  in  the  head, 
arising  from  a  disordered  heart,  may  be  caused  either  from  an  in- 
crease or  from  a  diminution  in  the  proportion  of  the  arterial 
blood  within  the  head. 

Unlike  the  inieasy  feelings  in  the  head,  symptomatic  of  a 
disordered  stomach,  the  headache  arising  from  a  disordered  heart 
is  of  two  very  distinct  kinds  :  one  of  them  arising  from  an  in- 
crease, and  the  other  from  a  diminution,  in  the  proportion  of  the 
arterial  blood  within  the  head ;  and  these  affections  I  have 
already  fully  explained. 

Headache  arising  from  an  increase  of  arterial  blood  in  the 
head  is  generally  more  or  less  permanent,  varying  in  degree  at 
different  periods,  but  never  ceasing  altogether  whilst  the  heart 
continues  to  be  disturbed.  Such  headaches,  I  have  already 
observed,  are  often  accompanied  with  an  irritable  state  of  mind, 
and,  in  some  instances,  with  even  a  temporary  aberration  of  the 
intellectual  powers. 

The  sensations  in  the  head  which  are  caused  bv  a  diininution 
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ill  the  proportion  of  the  arterial  blood  in  tlie  brain  may  be 
readily  distinguished  from  plethora,  by  examining  the  cardiac  and 
radial  pulses,  as  well  as  other  concomitant  symptoms.  In  the 
one,  the  heart's  impulse  may  be  strong,  but  the  radial  pulse 
will  be  small  ;  whilst,  in  the  other  case,  both  the  cardiac  and 
the  radial  pulse  are  vigorous. 

Those  headaches  which  are  symptomatic  of  digestive  derange-  "^"'^  f'""^ 

J     ^  o  »  iliKestive 

nient,  unlike  the  former,  affect  the  sufferer  at  more  or  less  dis-  derange- 

1  1    •  T  1  mcnts; 

tinct  intervals ;  arc,  at  their  commencement  very  shght ;  are 
circumscribed  and  limited  to  a  portion  of  the  head ;  advance 
gradually  in  severity  and  often  terminate  in  sickness  and  vomit- 
ing. They  are  preceded  by  irregularities  in  the  functions  of 
the  stomach  and  biliary  organs,  and  constipation  ;  and  these 
symptoms  are  all  aggravated  by  bloodletting,  but  are  more  or 
less  relieved  by  alvine  evacuations. 

The  various  uneasy  feelings  in  the  head,  which  are  connected  and  from 

,  ,  .  diseases  of 

with  the  diseases  of  the  encephalon  and  its  adjacent  structures,  the  ence- 
niust  also  be  carefully,  and  can  generally  be  easily,  discriminated 
from  those  which  are  caused  by  a  disordered  heart. 

Nothing  can  be  more  characteristic  of  the  pathological  con- 
dition of  the  brain  in  these  affections  than  the  increase,  in  place 
of  the  diminution,  of  these  sensations  in  the  head  when  local 
bloodletting  is  employed  for  their  treatment ;  so  that  blood- 
letting may  be  resorted  to  with  discretion,  even  in  doubtful  cases, 
as  a  means  of  diagnosis.  For  it  will  sometimes  happen,  that  a 
person  Avho  has  been  long  subject  to  headache,  symptomatic 
of  digestive  derangement,  will  suffer  from  a  pain  in  the  head 
caused  by  plethora ;  the  pain  of  the  two  headaches  being  of 
different  characters.  The  utility  of  bloodletting  under  such  Dr.BaUiie's 
circumstances  was  well  exemplified  in  the  case  of  the  late  Dr. 
Baillio.  lie  had  been  occasionally  subject  to  "  bilious"  head- 
aches, and  on  one  occasion  he  consulted  me  about  some  uneasy 
sensations  in  the  head,  which  appeared  to  be  of  a  different 
description,  and  led  me  to  advise  him  to  apply  a  few  leeches  to 
the  frontal  vessels.  To  this  he  at  first  objected,  observing  that 
he  had  on  several  former  occasions  employe  I  blood-letting  to 
relieve  the  headache,  but  that  the  effect  had  always  been 
rather  to  increase  than  to  diminish  the  headache.    After  son;e 
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explanation  as  to  what  appeared  to  be  the  difference  iti  the  cause 
of  his  present  suffering,  he  was  induced  to  apply  the  leeches  ;  and 
by  the  bleeding  he  was  completely  relieved. 
hi'thr"ffects  primary  affections  of  the  brain,  accompanied  by  a  disturbed 

of  mtdi-      circulation,  it  maybe  worthy  of  remark,  that  cardiac  medicines  are 

ernes.  ''  .  . 

found  to  be  useless  ;  whilst,  in  primary  affections  of  the  head, 
these  remedies  are  equally  efficacious  in  subduing  such  symptoms. 
Importance       But  there  is  nothing  which  unfolds  the  distinction  between 

of  the  liis-       ...  .  , 

tory  of  (lis-    idiopathic  affections  of  the  brain  and  those  which  are  symptom- 
atlc  of  a  disordered  lieart,  more  correctly  than  the  instonj  of 
the  disease ;  and  to  that  a  constant  reference  should  be  made 
in  formin"'  a  diagnosis  in  the  diseases  of  the  two  organs. 
•   Diagnosis         j^^  thosc  wlio  are  affiicled  with  fits,  some  disorder  of  the  heart 

of  fits. 

should  always  be  suspected  ;  but,  at  the  same  time,  they  may 
be  also  observed  symptomatic  of  a  disturbance  of  the  digestive 
Seepage iGc.  organs,  or  of  a  primary  disease  of  the  encephalon.  In  many 
cases  of  hysteria,  epilepsy,  and  apoplexy,  the  primary  scat  of 
the  disease  has  been  found  in  the  heart ;  and,  indeed,  I  have  a 
strong  impression,  that  by  far  the  greater  number  of  those  head- 
aches which  are  usually  called  nervous  are  either  symptomatic 
of  some  malady  in  the  heart  or  of  the  digestive  organs. 

That  some  of  these  affections  of  the  brain  should  be  intimately 
connected  with  the  state  of  the  heart  is  illustrated  by  the  strik- 
ing fact  of  their  paroxysms  occurring  only  when  the  circulation 
is  disturbed;  for  in  this  there  is  a  striking  contrast  to  the 
periodical  character  of  many  other  diseases. 
Convulsions,  When  speaking  of  convulsions,  I  pointed  out  that  the  involuii- 
ot."  ^''^^"■^  tary  actions  of  the  muscles  which  accompanied  the  different  kinds 
of  fits  were  employed  by  the  economy  for  the  purpose  of  restor- 
ing the  balance  of  the  circulation,  when  that  has  been  deraneed 
the  muscles  during  their  contractions  increasing  the  blood  within 
the  heart  by  impeding  its  flow  through  the  compressed  arteries. 
But  whilst  such  convulsions  are  efforts  of  the  vis  coyiservatoricp, 
it  is  of  importance  to  be  aware  that  convulsions  also  arise  fi-om 
other  causes,  and  may  be  symptomatic  of  primary  disease  or 
injury  of  the  cerebro- spinal  system  ;  so  that  these  two  kinds  of 
convulsions  should  be  accurately  discriminated,  and  each  referred 
to  that  particular  condition  of  which  they  are  merelv  symptoms. 


THE  DIAGNOSIS  OF  THE  DISEASES  OF  THE  HEART.  273 


Syncope,  caused  by  organic  disease  of  the  heart,  ought  also  to  Syncope, 
be  careiuily  discriniuiateu  ironi  that  laintuig  state  which  is  con-  causes  or. 
uected  with  diseases  or  injuries  of  the  brain,  and  from  that  which 
is  caused  by  a  deranged  stomach. 

"When  invcstigatiug  the  symptoms  of  diseases  of  the  heart  seepage  153. 
which  arc  derived  from  the  cerebro- spinal  system,  it  appeared 
that  many  of  the  changes  in  the  functions  of  the  spinal  cord,  as 
well  as  of  the  brain,  were  caused  by  changes  in  the  functions  of 
the  heart,  and  that  either  the  sensory,  the  motor,  or  both  the 
columns  of  the  chord,  were  affected  by  derangements  of  the 
circulation.  At  the  same  time,  whilst  investigating  the  diseases 
of  the  spinal  chord,  it  must  be  kept  in  mind,  that  the  functions  of 
the  spinal  nerves  are  affected,  not  only  in  the  diseases  of  those 
structures  which  surround  the  chord,  but  that  they  are  also 
affected  sympathetically. 

Examples  of  a  sympathetic  affection  of  the  sensory  nerves  are 
very  remarkable  in  some  cases  of  chorea,  where  that  disease  arises 
from  a  derangement  in  the  alimentary  canal,  in  cases  of  trismus  Haniiiion  on 
caused  from  an  injury  of  the  nervous  system,  and  in  other  cases  ^ ' 
where  the  sensory  column  is  the  seat  of  neuralgic  diseases. 

The  Respiratory  System.  Next  let  us  consider  the  diagnostic 
sipns  which  are  afforded  by  the  respiratory  system  ;  and  from 
the  still  more  intimate  connexion  of  this  system  with  the  heart, 
the  diagnosis  becomes  more  intricate,  and  demands  the  more 
close  scrutiny. 

The  diseases  of  the  heart  are  more  especially  complicated  with 
those  of  the  lungs  ;  they  are,  indeed,  frequently  mistaken  for 
the  affections  of  the  lungs  ;  and  the  diseases  of  the  lungs  are 
as  often  mistaken  for  those  of  the  heart, — an  error  of  serious 
import  in  the  practice  of  medicine ;  the  more  so,  because  the 
remedies  which  are  most  useful  in  the  treatment  of  the  one 
class  of  ailments,  are  either  inefficacious,  or  may  even  be  injurious 
in  those  of  the  other. 

Thus,  the  diagnosis  of  the  various  diseases  of  the  three  vital 
organs, — the  heart,  the  lungs,  and  the  brain,  opens  a  wide  and 
interesting  field  for  one  of  the  most  important  inquiries  in 
medical  science. 

As  for  the  same  reason  that  the  cerebro-spinal  system  is  not 

2  N 
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always  affected  in  diseases  of  the  heart,  so  we  find  that,  in  all  its 
diseases,  the  respiratory  organs  do  not  always  appear  to  partici- 
pate. At  the  same  time,  from  there  being  a  more  intimate  rela- 
tion between  the  lungs  and  the  heart  than  between  the  heart  and 
the  nervous  system,  we  seldom  find  any  considerable  disturbance 
in  the  heart's  functions  without  some  change  in  the  pulmonary 
circulation.  The  two  hearts  are  linked  together  through  the 
medium  of  the  lungs,  the  lungs  being  to  the  pulmonic  and  sys- 
temic hearts  what  the  capillaries  arc  to  the  arteries  and  veins,  the 
pulmonary  vessels  rendering  the  connexion  between  the  lungs 
and  heart  as  intimate  as  the  capillaries  render  that  of  the  arterial 
and  venous  svstems. 

The  instinctive  acts  of  the  economy  performed  by  the  respira- 
tory organs  conjointly  with  those  of  the  circulation,  aud  which. 

Seepage?].  I  have  cudeavoured  to  show,  are  all  caused  by  a  deranged  circu- 
lation, and  as  they  are  symptoms  which  do  not  occur  in  primary 
atFections  of  the  lungs,  they  afford  an  important  addition  to  the 
diagnostic  symptoms  of  diseases  of  the  heart. 

Seepage  1  S3.  have  sccn,  that  there  is  uo  more  remarkable  character  of  a 

disordered  heart  than  changes  in  the  frequency,  in  the  regularity, 
and  in  the  intensity  of  the  breathings. 

The  breathing  becomes  very  frequent,  both  in  diseases  of  the 
lungs  and  of  the  heart ;  but,  when  respii'ation  is  diminished  below 
the  natural  standard,  it  is  then  probable  that  there  is  some 

See  page  SCO.  disorder  in  the  heart. 

And  the  same  remark  applies  to  the  regularity  or  proportions 
In  the  inspirations  and  expirations,  irregularities  in  these  indicat- 
ing some  derangement  in  the  heart's  finictions.  Hence  dyspnoea 
and  asthma  arc,  in  many  instances,  caused  by  a  disordered  cir- 
culation,— an  important  pathological  fact  first  pointed  out  l)y 
Corvisart. 

In  diseases  oT  the  heart,  respiration  often  becomes  extremely 
See  page  191.  ^''^"g^^iJ'  of  wluch  I  have  already  quoted  several  examples  ;  and  it 
is  a  condition  of  the  respiration  which  does  not  accompany  dis- 
ease of  the  lungs,  but  arises  from  a  disordered  heart. 

That  the  derangement  of  the  respiratory  organs,  to  which  I 
have  alluded,  may  be  considered  as  characteristic  of  a  disordered 
heart,  is  further  confirmed,  by  tlic  manifest  difl'ercnce  of  those 
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changes  Avliich  take  place  in  tlie  respiration  when  a  primary  dis- 
ease affects  tlie  huigs.  llespiration,  in  puhnonaiy  affectionsj  is 
only  quickened,  and  its  rapidity  is  in  proportion  to  the  bulk  of 
the  portion  of  the  lung  which  is  incapable  of  receiving  the  air ; 
whereas,  in  diseases  of  the  heart,  respiration  is  irregular,  and 
mnro.  or  less  tiimiiltuous,  being  altered  by  every  change  in  the 
circulation  of  the  thoracic  blood. 

Cough,  I  have  already  explained  at  some  length,  may  be  symp- 
tomatic of  a  disease  of  the  heart,  as  well  as  of  the  lungs ;  and 
this  symptom  has  a  very  different  character  in  the  different  affec-  Seepage  192. 
tions  of  the  thoracic  viscera ;  whilst  the  circumstance,  that 
diseases  of  the  heart  are  accompanied  with  cough  and  disturbed 
respiration,  has,  in  many  cases,  caused  such  diseases  to  have  been 
Biistakcn  and  treated  as  primar}'  affections  of  the  lungs.  The 
rationale  I  have  given  of  the  different  classes  of  coughs  is  of  Seepage  193. 
essential  use  in  the  diagnosis  of  diseases  of  the  chest ;  for, 
although  both  may  be  combined  in  particular  cases  at  different 
periods  of  the  disease,  still  it  enables  us  to  refer  each  kind  of 
cough  to  an  affection  either  of  the  lungs  or  of  the  heart. 

When  the  functions  of  the  lungs  have  been  long  and  seriously 
interrupted  by  a  disturbance  of  the  circulation,  diseased  changes 
of  another  character  may  supervene,  and  it  is  by  no  means 
unusual  to  see  examples  of  thoracic  disease,  in  which  the  heart's 
action  has  been  first  disturbed ;  and  afterwards  the  patient 
has  been  attacked  with  inflammation  of  the  mucous  mem- 
brane of  the  bronchi,  and  which  inflammation,  superadded  to  the 
disturbed  heart,  creates  an  assemblage  of  symptoms,  all  which 
are  apt  to  be  attributed  to  a  diseased  state  of  the  lungs. 

In  such  cases  the  affection  of  the  lungs  becomes,  sooner  or 
later,  of  a  more  serious  character,  and  ultimately,  if  the  disease 
of  the  heart  makes  great  progress,  the  mucous  membrane  of  the 
bronchi  is  materially  affected,  and  the  pleura,  with  the  paren- 
chyma of  the  lungs  may  also  suffer  from  the  repeated  attacks 
of  bronchial  inflammation. 

Hemoptisis  may,  like  cough,  be  accompanied  by  affections  of 
the  heart,  as  well  as  by  diseases  of  the  lungs  ;  and  the  characters  of 
such  hocmorrhages  I  have  already  fully  explained,  observing,  at  See  page  loi. 
the  same  time,  how  frequently  a  spitting  of  blood,  from  pulmo- 
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cardiac  congestion,  is  mistaken  for  a  synnptom  of  organic  disease 
of  the  lungs  ;  and,  the  importance  of  their  diagnosis. 

The  presence  of  pulmonary  apoplexy  is  of  consequence  to 
determine,  in  so  far  as  it  points  out  that  a  disturbance  had  taken 
place  in  the  pulmo-cardiac  function.  "  Besides  the  history  of  the 
case,  and  the  existing  symj^toms,  the  percussion  of  the  chest 
may  point  out  a  portion  of  the  luug,  the  respiration  of  which  is 
absent, — the  breathing  will  be  shorter  and  more  frequent  than 
natural,  according  to  the  extent  of  the  pulmonary  hepatization, — 
Corvisait.  and  there  will  not  of  necessity  be  present  any  febrile  symptoms." 
Form  and  Tliougli  discascs  of  the  heart  have  often  been  mistaken  for 
chest.  aflPections  of  the  hings,  and  diseases  of  the  lungs  for  affections  of 
the  heart,  there  is  one  striking  difference  in  those  persons  who  are 
afflicted  with  diseases  of  these  organs,  which  I  have  remarked  to 
be  almost  universal.  Those  suffering  from,  or  who  have  a  pre- 
disposition to  disease  of  the  lungs,  have  the  chest  of  small  dimen- 
sions, so  that  the  lungs  are  proportionably  small ;  whereas,  it  will 
be  generally  found,  that  in  those  who  have  a  disorder  of  the  heart, 
the  cavity  of  the  thorax  is,  in  them,  of  its  full  dimensions  :  so 
that  a  large  capacity  of  the  thorax,  along  with  the  other  symp- 
toms which  have  been  enumerated,  will  be  found  of  no  small 
importance  in  the  diagnosis  of  the  diseases  of  the  thoracic 
viscera. 

The  Digestive  Organs.  To  be  acquainted  with  the  state  of  the 
digestive  apparatus,  is  of  essential  use  in  assisting  us  to  form  a 
correct  diagnosis  in  the  disorders  of  the  heart ;  for  as,  on  the  one 
hand,  so  many  disturbances  of  the  circulation  arise  from  a  dis- 
order of  the  digestive  organs,  and  as  the  diseases  originating  in 
the  heart  have  comparatively  but  little  influence  on  them,  in  all 
cases  of  cardiac  disease,  where  the  digestive  organs  are  much 
deranged,  such  a  condition  affords  a  strong  presumptive  proof 
that  the  affection  of  the  heart  is  symptomatic  of  such  derange- 
ment ;  and,  on  the  other  hand,  when  the  action  of  the  heart  is 
disordered,  and  there  is  no  derangement  of  the  digestive  appa- 
ratus, we  may  then  suspect  that  there  is  some  primary  affection 
of  the  heart. 

The  relation  of  the  stomach  and  the  heart  is  of  a  very  different 
character  than  of  that  between  the  heart  aud  the  lungs.  From  the 
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lunctions  of  the  lungs  co-operating  with  the  heart  in  the  great 
function  of  the  circulation,  the  diseases  of  these  two  organs  are 
often  necessarily  combined  ;  but  as  the  consent  between  the  heart 
and  stomach  depends  upon  the  nervous  system,  derangements  of 
the  stomach  which  disturb  the  heart,  and  those  of  the  heart 
which  disorder  the  stomach,  are  purely  sympathetic. 

Such  cases  of  disturbance  of  the  heart  are  numerous  ;  and 
there  is  nothing  more  common  than  to  find  its  functions  more  or 
less  interrupted  by  the  presence  of  noxious  food,  or  an  accumu- 
lation of  morbid  secretions  in  the  alimentary  canal ;  and  it  therefore 
happens,  that  no  class  of  cases  have  so  often  been  mistaken  for  seep.icm^r 
a  diseased  heart,  as  those  affections  which  are  symptomatic  oi  a 
derangement  of  the  digestive  apparatus. 

The  functions  of  the  organs  of  digestion  are  comparatively 
little  influenced  ;  and  in  those  with  diseased  hearts,  especially 
organic  diseases,  the  organs  of  digestion  are  most  commonly  in  a 
liealtliy  condition, — an  observation  of  importance  to  be  kept  in 
mind,  when  considering  the  diagnostic  symptoms  of  organic 
diseases  of  the  heart.  And  whilst  a  deranged  state  of  the 
digestive  organs,  or  some  disturbance  in  the  nervous  system, 
may  produce  sympathetic  affections  of  the  heart,  so  the  absence 
of  any  derangement  of  cither  of  these  systems,  when  its  functions 
are  disturbed,  may  be  taken  as  a  strong  criterion  that  some  local 
affection  of  the  heart  exists. 

VoniitirKi,  I  have  observed,  may  occur  both  in  diseases  of  the  Vomiting 

\  ,  II-  Nausea. 

heart  as  well  as  in  derangements  of  the  stomach ;  but  the  vomit- 
ing which  is  symptomatic  of  a  disturbed  circulation  is  usually 
preceded  by  nausea,  or  there  may  be  nausea  without  vomiting. 

When  vomiting  takes  place  from  derangement  of  the  stomach.  Seepage 227. 
that  derangement  is  also  accompanied  by  other  symptoms,  being 
an  act  resorted  to  by  the  economy  solely  for  the  purpose  of 
evacuating  from  the  stomach  its  offensive  contents,  or,  as  some- 
times happens,  especially  in  the  infant,  where  there  is  a  simple 
regurgitation  of  the  surplus  quantity  of  milk. 

Of  these  disorders  of  the  stomach,  "fusing  a  disturl)ance  of 
the  circulation,  I  may  also  mention  flatulency,  which,  from  the 
relative  position  of  the  heart  and  stomach,  interrupts,  more  or 
less,  the  movements  of  the  heart. 
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Case  of  «  Lsennec,  who  'died  of  a  tubercular  affection  of  his  lungs, 

heard  very  distinctly,  a  few  days  before  his  death,  the  pulsations 
of  his  heart ;  arid  having  ascertained  that  his  stomach  was  dis- 
tended with  gas,  he  suspected  that  it  was  the  cause,  in  which 
he  was  confirmed  by  the  sounds  of  the  heart  ceasing  after 

Newbigging.  ei'UCtatioil." 

No  less  remarkable  are  the  effects  of  excrenientitious  matters 
collected  in  the  alimentary  canal,  these  not  only  deranging  the 
functions  of  the  heart,  but  sometimes  causing  such  violent  palpit-  | 

Baiiiie.  ations  of  the  aorta  as  to  lead  the  symptoms  to  be  mistaken  for 
those  of  aneurism  ;  and  it  is  of  equal  importance,  when  examining 
iato  the  condition  of  the  heart,  to  become  acquainted  with  any 
peculiarity  of  food  that  may  have  been  taken,  or  any  particular 
medicine,  as  there  are  many  of  these  that  disturb  the  heart. 

See  page  2IG.  A  vomiting  of  blood,  and  an  intestinal  hoimorrhage,  it  has  been 
already  observed,  is  by  no  means  an  iinfrequent  symptom  of  a 
disordered  heart,  generally  appearing  in  affections  of  the  right  ^ 
heart.  And,  although  in  the  majority  of  cases  where  there  is 
congestion  of  the  pulmonic  heart,  there  is  also  more  or  less  con- 
gestion throughout  the  whole  venous  system  ;  yet  there  is  often  i 
a  congestion  in  the  abdominal  veins,  so  that  the  heemorrhoidal 
flux  may  either  be  symptomatic  of  a  disordered  heart,  or  of  a 
disease  of  the  chylopoietic  viscera. 

The  Vascular  System.     It  has  been  already  mentioned,  that, 
by  a  great  nicety  which  may  be  acquired  in  the  sense  of  touch, 
we  can  distinguish  a  very  considerable  number  of  modifieations  ! 
in  the  arterial  pulse,  and  by  which  different  conditions  of  the 

See  page  95.  heart  arc  more  or  less  distinctly  indicated.  I  likewise  observed, 
that  however  important  it  might  be  to  become  familiarly  ac- 
quainted with  the  changes  to  which  the  sounds  of  the  heart  are 
liable,  the  varieties  of  the  arterial  pulse  are  of  still  greater  value, 
inasmuch  as  the  number  of  these  changes  arc  infinitely  greater 
than  those  of  the  sounds  which  the  ear  can  distinguish ;  that,  iu 
short,  we  can  recognise,  by  means  of  the  sense  of  touch,  changes 
in  the  systemic  circufction  which  cannot  be  detected  by  the 
audible  sounds  of  the  heart. 

Changes  in  the  heart's  sounds  are  perceptible  almost  only  in  ' 
the  more  formidable  affections,  or  iu  its  organic  diseases  ;  whereas, 
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by  an  examination  of  the  arterial  pulse,  an  infiuite  variety  of  dis- 
turbances in  the  functions  of  the  heart  can  be  readily  detected. 

As  the  changes  in  the  functions  of  the  arteries  indicate  corre- 
sponding changes  in  the  heart's  action,  a  knowledge  of  these  will 
materially  assist  in  forming  a  correct  diagnosis. 

An  important  practical  inference  may  be  drawn  from  the  fore- 
going remarks ;  which  is,  that  when  the  action  of  the  heart  is 
increased,  and  there  is  a  corresponding  increase  in  the  pulse, 
the  heart  will  probably  be  in  a  sound  state  ;  but  if  the  action  of 
the  heart  be  increased,  and  there  be  no  corresponding  increase, 
but  a  diminution,  in  the  vigour  of  the  pulse,  there  Avill  then 
probably  be  some  change  in  the  heart's  structure. 

The  diagnosis  of  an  aneurism  formed  at  the  root  of  the  aorta  Di;igiiosis  of 

°  .  AovticAneu" 

must  always  be  difficult.  "W  hen  small,  or  even  of  a  moderate  risni. 
bulk,  it  can  neither  be  seen,  felt,  nor  heard;  and  its  existence 
can  only  be  suspected  from  its  history.  When  it  acquires  a  cer- 
tain size,  the  aneurismal  tumor  then  interferes  more  or  less  with 
respiration  and  deglutition.  By  its  pressure  upon  the  trachea  it 
affects  the  breathing,  and  if  it  compresses  the  recurrent  nerve 
the  deglutition  becomes  more  or  less  difficult. 

It  is  not  until  the  swelling  has  become  so  large  as  to  ascend 
near  the  upper  extremity  of  the  sternum,  that  it  can  be  felt,  and. 
w'hen  large  enough  to  be  distinguished,  its  pulsatory  character 
can  be  also  felt,  and  its  whizzing  noise  become  audible. 

Aneurism  can,  in  almost  every  instance,  be  traced  to  some 
violent  exertion,  to  some  unaccustomed  muscular  effort,  or  to  some 
violent  mental  emotion  ;  and,  therefore,  the  history  of  the  symp- 
toms is  most  essential,  and  affords  the  only  means  of  suspecting 
the  existence  of  an  aneurism  when  in  its  early  stage.  The  circum- 
stance of  all  the  symptoms  being  traced  back  to  some  cause, 
and  the  circulation  being  much  disturbed,  producing  giddiness  or 
syncope,  and  the  person  suffering  severely  from  the  shock,  all 
form  additional  evidence  of  the  nature  of  the  disease. 

A  varicose  state  of  the  venous  system,  as  has  been  mentioned,  <iee  page  217 
is  a  very  common  symptom  of  a  disorder  of  the  heart ;  especially 
the  veins  of  the  head,  neck,  and  upj)er  extremities  are  affected  ; 
for  when  the  veins  of  the  abdominal  parictcs  and  superior  cxtre- 


280       THE  DIAGNOSIS  OF  THE  DISEASES  OF  THE  HEART. 


initios  are  alone  varicose,  a  disease  of  one  of  the  abdominal  or 
pelvic  viscera  is  indicated. 

The  Anatomical  Sijnqdoms. — We  have  seen,  that  the  physio- 
logical symptoms  are  common  to  diseases  in  other  organs  besides 
those  of  the  heart ;  but  the  anatomical  symptoms  are  derived  solely 
from  a  derangement  in  the  functions,  or  from  an  alteration  in 
the  structure  of  the  heart ;  so  that  it  is  by  a  knowledge  of  these 
symptoms  that  we  can  obtain  nformati  on  of  the  particular 
diseases  of  the  heart. 

Whilst  attention  to  the  physiological  symptoms  has  been 
greatly  neglected  in  investigating  the  diseases  of  the  heart,  too 
much  value  has  been  placed  on  the  anatomical,  and  to  this  must 
be  attributed  the  frequent  errors  of  diagnosis.  If  such  be  the 
difficulties,  and  if  of  such  magnitude  be  the  mistakes  that  are 
committed,  even  by  the  most  experienced  auscultators,  how  great 
must  be  the  value  of  other  means  of  diagnosis. 

The  physical  signs  have  derived  importance  from  their  utility 
in  pointing  out  the  nature  of  diseases  of  the  heart,  chiefly  in  their 
advanced  stages,  and  when  medical  treatment  is  comparatively  of 
little  avail ;  but  in  the  early  stages  of  disease  these  diagnostic 
signs  are  conlparativcly  useless  ;  for,  in  the  treatment  of  every 
case,  we  ought  to  look  to  the  condition  of  the  system  generally, 
and  to  the  assemblage  of  all  the  symptoms  ;  and  our  attention 
should  not  be  distracted,  when  adopting  a  system  of  treatment,  by 
attempting  to  distinguish  any  particular  portion  of  the  circulating 
apparatus  which  is  deranged. 
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Observation  of  Hippocrates;  danger  of  diseases  in  vital  organs;  many  of 
the  diseases  of  the  heart  can  be  remedied;  erroneous  opinions  of  their  danger, 
and  rapidity  of  their  progress ;  cames  of  their  danger ;  efficacy  of  medical 
treatment;  injurious  effect  of  auscultation ;  delicacy  to  be  observed  in  giving 
opinions  to  the  sick. 

The  father  of  medicine  has  justly  observed,  "That  physician 
who,  upon  the  appearance  of  some  certain  signs  in  a  disease, 
can  tell  his  patient  what  he  has  hitherto  suffered,  and  what 
will  happen  to  him  every  day ;  and,  after  having  received  in- 
formation from  him,  he  not  only  speaks  further  of  those  things 
he  omitted  before,  but  also  lays  down  beforehand  what  will 
come  to  pass,  't  is  he  shall  have  the  reputation  of  knowing 
perfectly  the  condition  of  the  patient,  and  make  him  entirely 
resign  himself  to  his  management.  And  as  it  is  not  always 
in  the  power  of  the  physician  to  save  the  lives  of  the  sick,  for 
that  reason  prognostics  will  be  serviceable  in  some  measure  to 
secure  him  from  reproach." 

In  estimating  the  danger  of  diseases,  there  is  no  point  on  comparative 
which  greater  weight  should  be  placed  than  the  importance  of  aueases  of'* 
the  function  which  the  disturbed  organ  performs  in  the  animal 
economy;  and  we  may  generally  prognosticate  that  the  same 
extent  of  disease  in  a  vital  organ  is  attended  with  more  danger 
than  a  malady  of  equal  severity  in  less  important  parts  of  the 
body. 

The  heart  being  so  essential  to  life,  any  of  its  diseases  naturally 
cause  more  or  less  anxiety,  and,  its  functions  being  so  much  under 
the  influence  of  the  mind,  tlie  impression  which  a  patient  may 
happen  to  entertain  of  the  result  of  his  sufferings  must  materially 
influence  the  progress  and  termination  of  the  disease.  Neither 

2  o 


282 


THE  PROGNOSIS  OF  DISEASES  OF  THE  HEART. 


Hippocrates, 


is  it  to  be  wondered  at,  that  those  suffering  from  such  diseases 
should  be  apt  to  augur  unfavourably  of  their  termination. 

Essential,  however,  as  the  heart  may  be  for  the  preservation 
of  life,  it  is,  nevertheless,  subject  to  numerous  ailments,  which, 
although  they  may  materially  influence  the  comfort  and  happi- 
ness of  those  afflicted  by  them,  are  yet,  as  much  as  the  diseases 
of  any  other  organ,  under  the  control  of  medical  treatment,  and 
many  of  them  are  not  of  a  fatal  character. 

"  The  diseases  Avhich  come  from  any  part  of  the  body  that  is 
considerable,  are  the  most  dangerous ;  for  if  the  disease  rest, 
that  is  to  say  lodge,  in  the  place  where  it  began,  when  a  part  that 
is  of  great  importance  suffers  the  whole  body  must  suffer." 

It  is  an  erroneous  opinion,  too  frequently  promulgated,  that 
diseases  of  the  heart  are  not  only  most  dangerous,  but  most 
sudden  in  their  attack,  and  rapid  in  their  termination. 

Excepting  in  those  instances  where  they  are  caused  by  some 
great  mental  excitement  or  violent  bodily  exertion,  the  diseases 
of  the  heart  usually  make  a  very  slow  progress,  and  hence  it  is 
that,  in  those  who  die  suddenly  from  them,  it  is  usually  found, 
after  death,  that  the  malady  was  of  a  character  which  must  have 
been  of  long  duration. 

There  are  two  circumstances,  which  may  powerfully  operate, 
either  in  diminishing  or  increasing  the  danger  of  the  heart's 
diseases. 

One  of  these  arises  from  a  common  opinion,  that  the  ailments 
of  the  heart  have  generally  advanced  too  far  before  medical  aid  is 
afforded  ;  and  the  other,  when  there  has  been  a  want  of  due 
care  and  attention  during  convalescence. 

It  is  on  the  first  appearance  of  the  symptoms  when  medical 
treatment,  judiciously  employed,  has  such  a  powerful  influence  in 
subduing  disease  ;  and,  if  that  moment  be  lost,  changes  may 
then  quickly  supervene,  which,  though  they  are  mitigated,  yet 
they  may  have  sown  the  seeds  of  some  future  disease ;  and, 
however  much  the  symptoms  are  afterwards  controlled,  they  are 
never  completely  subdued. 

The  want  of  that  unceasing  care  which  is  so  necessary  during 
convalescence  from  all  diseases,  is  often  the  cause  of  nuich  future 
mischief  in  those  suff"ering  from  disorders  of  the  heart ;  and 


THE  PROGNOSIS  OF  DISEASES  OF  THE  HEART.  283 

unless  the  most  perfect  moral,  as  well  as  bodily  tranquillity  he 
preserved,  initil  every  element  of  disease  appears  to  be  eradicated, 
we  may  safely  prognosticate  that,  sooner  or  later,  there  will  be 
a  relapse  of  all  the  symptoms,  and  the  foundation  laid  of  some 
permanent  mischief. 

But,  as  I  have  already  had  occasion  to  observe,  almost  all  the  Efficacy  of 
diseases  of  the  heart  are  as  much  under  the  influence  of  medical  treatment, 
treatment,  especially  in  their  early  stages,  as  those  of  any  other 
organ ;  and  even  in  those  cases  where  they  have  made  much 
progress,  the  severe  symptoms  can  often  be  greatly  alleviated, 
and  life  prolonged,  far  beyond  the  most  sanguine  expectations. 

"  A  wise  physician  will  consider,  whether  a  disease  be  curable, 
or  whether  or  not  the  cure  of  it  be  not  full  of  peril ;  if  he  find 
it  to  be  such,  let  him  resort  to  palliatives  and  alleviate  the  symp- 
toms, without  busying  himself  too  much  with  a  perfect  cure  ; 
and  many  times,  if  the  patient  be  indeed  patient,  that  course  ^f^y''"'^'^^"', 
will  exceed  all  expectation." 

There  can  be  no  more  unpardonable  conduct,  than  to  give  to  Dangerous 
the  patient  a  decided  opinion  of  a  disease  being  of  a  dangerous  queifc  -sof 
nature,  and  of  confidently  auguring  its  fatal  termination.    Such,  ^",|noTis!^'* 
indeed,  are  the  narrow  limits  of  human  foresight,  that  all  men 
of  experience  and  attentive  observation  are  much  more  tardy  in 
giving  a  decided  opinion  of  the  result  of  a  disease  than  the  more 
inexperienced  practitioner.    How  many  examples  of  erroneous 
prognoses  do  we  not  all  meet  with  ?  and  I  am  convinced,  that 
nothing  has  contributed  more  to  extend  this  humiliating  catalogue, 
than  the  introduction  of  auscultation. 

The  stethoscope,  it  has  been  remarked,  is  often  employed,  not  injurious 
only  very  unnecessarily,  jmd  at  an  injudicious  moment,  but  even,  auscuUatio°n. 
I  regret  to  say,  for  unworthy  purposes.    To  arrest  a  jiaticnt's 
attention  to  his  heart  by  the  formal  pedantry  of  a  stethoscopic 
examination,  cannot  fail  to  excite  more  or  less  anxiety  and  alarm  ; 
and  which  excitement  alone  has  a  powerful  influence  on  the 


«  "  Diseases  of  the  heart  (says  Anilral),  cliaracterised  by  the  most  severe  symptoms,  are 
not  always  without  resouices.  The  attention  cf  physicians  cannot  be  too  much  called  to 
facts  of  this  kind.  Complaints  of  the  heart  outrht  to  be  placed  among  those  affections 
■which,  having  carried  patients  as  near  as  possible  to  the  grave,  may  yet  be  so  remedied  as 
to  permit  of  a  long  existence." 


284  THE  PROGNOSIS  OF  DISEASES  OF  THE  HEART. 

heart's  movements,  not  only  to  increase  any  unnatural'motions  of 
that  organ,  but  it  may  even  lead  the  sick  to  suspect  that  they 
have  some  serious  disease  when  none  exists. 

"A  custom,"  justly  observes  a  popular  author,  "  has  long  pre- 
vailed among  physicians,  of  prognosticating,  [as  they  call  it,  the 
patient's  fate,  or  foretelling  the  issue  of  the  disease.  Vanity,  no 
doubt,  introduced  this  practice,  and  still  supports  it,  in  spite  of 
common  sense  and  the  safety  of  mankind.  I  have  known  a 
physician  barbarous  enough  to  boast,  that  he  pronounced  more 
sentences  than  all  His  Majesty's  judges.  Would  to  God  that 
such  sentences  were  not  often  equally  fatal !  It  may,  indeed,  be 
alleged,  that  the  doctor  does  not  often  declare  his  opinion  before 
the  patient.  So  much  the  worse.  A  sensible  patient  had  better 
hear  what  the  doctor  says,  than  learn  it  from  the  disconsolate 
looks,  the  watery  eyes,  and  the  broken  whispers  of  those  about 
him.  It  seldom  happens,  when  the  physician  gives  an  unfavour- 
able opinion,  that  it  can  be  concealed  from  the  patient ;  the  very 
embarrassment  which  the  friends  and  attendants  show  in  disguis- 
ing what  he  has  said,  is  generally  sufficient  to  disclose  the  truth. 
We  do  not  see  what  right  any  man  has  to  announce  the  death 
of  another,  especially  if  such  a  declaration  has  a  chance  to  kill 
him.  Mankind  are  indeed  very  fond  of  prying  into  future  events, 
and  seldom  fail  to  sohcit  the  physician  for  his  opinion.  A  doubt- 
ful answer,  however,  or  one  that  may  tend  rather  to  encourage 
the  hopes  of  the  sick,  is  surely  most  proper.  This  conduct 
could  hurt  neither  the  patient  nor  the  physician.  Nothing  tends 
more  to  destroy  the  credit  of  physic  than  those  rash  and  unfeeling 
prognosticators,  who,  by-the-bye,  are  generally  the  most  ignorant 
of  the  faculty.  The  mistakes  which  daily  happen  in  this  way, 
are  so  many  standing  proofs  of  human  vanity  and  the  weakness 
of  science. 

"  We  readily  admit,  that  there  are  cases  where  the  physician 
ought  to  give  intimation  of  the  patient's  danger  to  some  of  his 
near  connexions,  though  even  this  ought  always  to  be  done  with 
the  greatest  delicacy  and  caution ;  but  it  never  can  be  necessary, 
in  any  case,  that  the  whole  town  and  country  should  know,  imme- 
diately after  the  doctor  has  made  his  first  visit,  that  he  has  no 
hopes  of  his  patient's  recovery.     Persons  whose  impertinent 
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curiosity  leads  them  to  question  the  physician  with  regard  to  the 
fate  of  the  patient,  certainly  deserve  no  other  than  an  evasive 
answer. 

"  The  vanity  of  foretelling  the  fate  of  the  sick  is  not  peculiar  to 
the  faculty ;  others  follow  their  example,  and  those  who  think 
themselves  wiser  than  their  neighbours  often  do  much  hurt  in 
this  way.  Humanity  surely  calls  upon  every  one  to  comfort  the 
sick,  and  not  to  add  to  their  affliction  by  alarming  their  fears. 
A  friend,  or  even  a  physician,  may  often  do  more  good  by  a  mild 
and  sympathising  behaviour  than  by  medicine,  and  should  never 
neglect  to  administer  that  greatest  of  all  cordials — hope. 

"  So  far,  however,  is  this  from  being  generally  attended  to,  that 
many  make  it  their  business  to  visit  the  sick,  on  purpose  to 
whisper  dismal  stories  in  their  ears  ;  such  may  pass  for  sympa- 
thising friends,  but  they  ought  rather  to  be  considered  as  cruel  Buchan's 

°     ,     .  JO  Domestic 

and  unprincipled  enemies."  Medicine. 
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CHAPTER  XVI. 


THE  TREATMENT  OF  THE  DISEASES  OF  THE   HEART  IN 

GENERAL. 

Importance  of  this  branch  of  therapeutics ;  the  imperfect  classification  of  medi- 
cines; no  class  has  been  assigned  to  cardiacs ;  cardiac  medicines  enumer- 
ated; general  observations  on  therapeutics ;  processes  of  the  animal  economy 
to  cure  diseases ;  these  processes  are  both  mechanical  and  chemical ;  these 
pi-ocesses  are  under  the  influence  of  a  vital  principle ;  examples  of  these 
processes  in  man  and  in  animals ;  the  intimate  union  between  animals  and 
vegetables;  animals  exhale  and  excrete  the  elements  necessary  for  the  life 
of  vegetables ;  vegetables  exhale  and  secrete  the  elements  necessary  for  the 
life  of  animals ;  the  processes  employed  by  the  economy  for  the  cure  of  dis- 
eases can  be  imitated;  a  system  of  therapeutics  should  be  founded  on  these 
natural  processes ;  this  system  illustrated  by  the  doctrine  of  Hippocrates  and 
the  older  pathologists ;  its  utility  in  the  treatment  of  the  diseases  of  the  heart. 


rreiiminary  The  treatment  of  the  maladies  of  the  heart  is  not  the  least  im- 
portant subject  to  be  discussed  in  this  work.  Its  details  offer  a 
far  more  extensive  field  of  inquiry  than  has  usually  been  allotted 
to  them,  and,  as  far  as  I  know,  they  have  never  been  investigated 
in  a  general  or  comprehensive  manner ;  nor  has  there  been  any 
advancement  made  on  this  branch  of  therapeutics  at  all  com- 
mensurate with  the  progress  of  physiological  and  pathological 
science. 

Impel  fee-         Thosc  who  havB  written  on  particular  diseases  of  the  heart 

tioii  of  tins  .  •iT-iii 

brnncii  of  havc  pomtcd  out  what  they  may  have  considered  to  be  the  best 
iherapcutic.  ^^^^^  treating  them  ;  but  almost  all  their  observations  apply 
chiefly  to  its  organic  affections ;  whereas,  it  is  in  the  functional 
disorders  of  the  circulating  apparatus  where  the  treatment  is  so 
important  and  so  decidedly  beneficial.  Indeed,  I  will  endeavour 
to  prove  that  many  of  the  functional  disturbances,  though  they 
may  not  have  been  considered  as  primary  affections  of  the  heart, 
yet,  when  such  ailments  have  been  relieved  by  medical  treatment. 
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the  relief  has  been  obtained  by  employing  those  very  remedies 
which  have  a  specific  influence  on  the  organs  of  circulation. 

It  is  remarkable,  that  in  no  work  on  therapeutics  do  we  find  ^°  <^'=»ss  at- 

'  ^  sigm  d  to  car- 

even  a  class  assigned  to  those  remedial  substances  which  act  <''acs. 

directly  upon  the  heart.  The  significant  term  cardiacs  has  sel- 
dom been  made  use  of,  although  the  word  cordial  is  employed  in 
common  language  distinctly  to  denote  such  a  class  of  substances  ; 
and,  in  place  of  being  arranged  together,  as  those  medicines  are 
which  act  on  the  nervous,  digestive,  and  biliary  systems,  on  the 
kidneys  and  skin,  cardiacs  will  be  found  arranged — some  amongst 
the  tonics,  some  amongst  the  narcotics,  and  some  amongst  the 
anti-spasmodics. 

Indeed,  it  seems  to  be  inexplicable,  how  so  important  a  class  of  vaiueof  such 
medicines  as  those  which  have  a  specific  influence  upon  the  heart  tion. 
should  not  have,  like  those  which  act  upon  other  and  far  less  im- 
portant organs,  been  grouped  together  and  arranged  under  one 
class ;  affording  a  very  striking  proof  of  the  neglect  which  has 
been  paid  to  this  important  branch  of  the  materia  medica.  It 
appears,  therefore,  to  me,  that  a  class  of  cardiac  remedies  might 
be  very  properly  formed,  in  which  should  be  arranged  the  various 
vegetable,  mineral,  and  animal  substances  which  have  a  specific 
action  on  the  central  organ  of  the  circulation. 

In  adopting  this  arrangement,  I  am  necessarily  compelled  to 
differ  from  the  classifications  of  the  materia  medica  which  have 
hitherto  been  taught.  There  seems  never  to  have  been  any  fixed 
principles  employed  for  classifying  all  the  various  medicinal  sub- 
stances. Some  classes  have  been  formed  by  selecting  for  each 
those  substances  which  produce  particular  effects  upon  certain 
organs  or  systems  of  the  economy,  such  as  sudorifics  and 
diuretics.  But,  in  other  classes  medicinal,  substances  are 
brought  together  because  they  are  all  supposed  to  haAC  the 
same  influence  on  particular  diseases,  such  as  antispasmodics, 
diffusible  and  permanent  stimulants.  The  consequence  is,  that 
there  are  many  substances  which  belong  to  several  different 
classes  ;  for  not  only  does  the  same  medicine  affect  different 
organs,  but  its  effects  are  greatly  modified,  or  entirely  new  effects 
are  produced  by  different  doses.  Opium  and  alcohol,  in  small 
doses,  exhilarate,  and,  in  larger  quantities,  cause  depression  j  so 
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that  they  are  both  stimulant  and  sedative.  The  preparations  of 
iron  act  as  tonics  and  as  astringents,  and  they  are  arranged 
in  both  these  classes  of  the  materia  medica. 

The  numerous  medicinal  substances  of  which  I  have  subjoined 
a  Table,  it  will  at  once  be  perceived,  will  be  found  placed  in  dilfer_ 
ent  classes  of  the  materia  medica;  and,  consequently,  it  may 
readily  be  understood  that  they  have,  also,  influences  upon  other 
organs  besides  the  heart  and  vascular  system ;  and  one  great 
difficulty  in  classifying  the  objects  of  the  materia  medica  arises 
from  the  circumstance,  that  the  same  medicine  has  perfectly 
different  effects  when  administered  in  different  doses. 

But,  it  is  of  still  greater  importance,  in  viewing  cardiacs  as  a 
class,  to  remember  that  each  of  them  has  its  peculiar  mode  of 
acting  upon  the  organs  of  circulation  ;  some  of  them  increasing, 
and  others  diminishing  the  heart's  vigour ;  differences  which  are 
caused  by  the  changes  which  they  produce  in  the  nervous  system. 

And  there  are  also  cardiacs  which  act  upon  the  blood,  and  by 
which  the  vital  element  is  variously  changed. 


TABLE. 


Antimonials 
Mercurials 
Lead 
Silver 
Zinc 
*Copper 
Iodine 
Alum 
Ammonia 
Soda 
Potash 
Alcohol 
Ether 
Chloroform 
Iron 

Camphor 


Valerian 

Myrrh 

Assafoetida 

Galbanum 

Opium 

Hyoscyamus 

Tobacco 

Belladonna 

Lobelia 

Ipecacuanha 

Digitalis 

Hellebore 

Elaterium 

Colchicum 

Musk 

Castor 
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General  Observations  on  Therapeutics. 

Before  entering  further  upon  the  important  subject  of  the 
treatment  of  diseases  of  the  heart,  it  has  appeared  to  me  that  it 
would  be  expedient  to  attempt  to  give  a  general  view  of  thera- 
peutic science  ;  and  having  once  established  some  general  princi- 
ples by  which  the  treatment  of  diseases  should  be  conducted, 
we  can  afterwards  apply  these  principles  when  pointing  out  the 
treatment  of  the  particular  diseases  of  the  heart. 

To  fulfil  this  purpose,  I  will  endeavour  to  show  that  the  processes 
which  the  animal  economy  has  the  power  to  perform,  not  only  for 
preserving  and  restoring  its  functions  when  these  are  disordered, 
but  likewise  for  the  cure  of  diseases,  are  a  safe  guide  to  pursue 
in  the  administration  of  remedies  ;  that,  for  the  cure  of  diseases, 
it  is  above  all  things  requisite  to  follow  nature,  and  endeavour 
to  aid  and  assist  her  in  executing  these  processes,  but  never  to 
interrupt  her  efforts.  By  admitting  this  as  a  great  general  prin- 
ciple for  conducting  the  treatment  of  disease,  we  shall  find,  that 
all  therapeutic  agents  may  be  simply  arranged,  and  rules  for 
administering  the  various  remedies  be  distinctly  pointed  out. 

I  will  now,  therefore,  proceed  to  review  in  succession  these 
different  acts  of  the  economy,  after  which  we  shall  be  prepared 
to  enter  upon  the  consideration  of  the  different  means  which 
we  possess  for  imitating  these  natural  processes,  and  their  appli- 
cation in  the  treatment  of  the  diseases  of  the  heart.  • 

The  animal  economy,  I  have  already  shown,  possesses  powers  Powers  of 
within  itself  to  preserve,  and  to  restore,  the  integrity  of  its  to^gmatr'' 
various  functions  when  these  have  been  deranged  ;  and,  from  the  filfn"'^'^"''^ 
constant  changes  which  are  taking  place  in  the  distribution  of 
the  blood  to  the  different  organs,  whether  for  performing  the 
functions  of  nutrition,  growth,  or  life  ;  or  the  changes  which  are 
constantly  resulting  from  the  habits   of  organised  beings,  it 
becomes  necessary  that  the  economy  should  have  the  means  to 
enable  it  to  preserve  the  due  proportion  of  blood  in  the  different 
organs.    For,  although  the  heart  impels  the  blood  into  all  the 
arteries  with  a  similar  velocity,  yet  the  circulation  in  them  under- 
goes various  changes  before  it  reaches  the  capillary  system  ; 
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See  page  1!).  thesc  changes  being  produced  by  diiFerent  modes  in  the  arrange- 
ment of  the  vessels,  and  by  differences  in  their  modes  of  distribu- 
tion in  the  various  organs. 

of  the'i'e"''^  Of  these  instinctive  processes  by  v^'hich  the  circulation  is 
regulated,  one  is  employed  to  free  the  heart  from  any  extra 
quantity  of  blood,  and  the  other  to  increase  the  quantity  of  its 
blood  J  the  one  act  relieving  an  oppressed,  and  the  other  invigor- 
ating a  feeble,  heart ;  and  these  processes  are  performed  by  the 
respiratory  and  muscular  systems — by  the  pulmo-cardiac  and  the 
musculo-cardiac  functions,  separately  or  combined. 

The  constant  changes  in  the  inspirations  and  expirations,  the 
acts  of  sobbing,  sighing,  crying,  and  laughing,  are  all  and  each 
of  them  instinctive  efforts  resorted  to  for  unloading  a  congested 

One  relieves  heart,  as  that  which  takes  place  from  grief ;  whei'eas,  by  convul- 
je.  ion.     ^.^^  movements,  or  by  the  musculo-cardiac  function  increasing 

syncope!'"''^'  the  quantity  of  blood  within  the  heart,  its  action  is  invigorated, 
as  may  be  observed  in  persons  recovering  from  syncope,  the 
hysteric  paroxysm,  and  from  other  fits ;  the  violent  convulsive 
movements  in  such  cases  promoting  the  flow  of  the  venous 
blood  into  the  right,  and  impeding  the  exit  of  the  arterial  blood 
from  the  left  heart, 

invoiiintaiy      Whilst  such  iuvoluutarv  movements  are  employed  by  the 

iKiin  (liiier-    ccouomv  for  the  pui'pose  of  restoring  disturbances  iu  the  circula- 

ent  causes.        .."  iii 

tion,  it  must  also  be  remarked,  that  convulsions  take  place  under 
other,  and,  indeed,  very  different  circumstances,  such  as  from 
disease  or  injuries  of  the  nervous  centres,  or  of  the  nerves  emanat- 
ing from  them. 

And  the  almost  incessant  involuntary  movements,  so  remark- 
able a  feature  in  chorea,  which  take  place  in  the  waking  state, 
and  the  permanent  contraction  of  the  organs  of  active  motion  in 
trismus,  appear,  as  far  as  our  present  knowledge  extends,  rather 
to  be  the  direct  effects  of  disease,  than  acts  of  the  economy 
resorted  to  for  the  purpose  of  restoring  a  disturbed  circulation. 

These  instinctive  acts  performed  by  the  organs  of  respiration 
and  circulation  are  employed,  not  only  for  the  purpose  of  pre- 
serving the  balance  of  the  circulation,  which  our  habits  and 
necessities  constantly  derange,  but  they  are  also  resorted  to 
by  the  system  in  those  more  serious  disorders  of  the  heart  in 
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wlucli  tlie  circulation  has  suffered  some  adtlitioiial  causes  of 
disturbance,  and  which  these  instinctive  acts  arc  sufficient  to 
restore. 

In  disorders  wherein  those  powers  of  the  economy  which  have  I'owers  of 

^  _  •'  tlje  economy 

been  pointed  out  are  not  sufficient  to  restore  the  circulation,  we  cure 

V,  di.-case. 

then  find  that  further  means,  other  processes  are  resorted  to, 
which,  since  the  very  dawn  of  medical  science,  have  been  observed 
and  accurately  described,  though  they  appear  to  me  to  have 
received  far  too  little  consideration  from  modern  pathologists. 

Of  these,  one  of  the  most  remarkable  is  spontaneous  hi^^nmTUage 
hcemorrhage,  by  which  process  of  the  economy  an  accumulation  ^{"^ilJs^of 
of  blood,  or  plethora  of  a  particular  organ,  is  relieved,  and  the 
natural  state  of  its  circulation  restored.  In  this  manner  is  a 
fulness  of  blood  in  the  head  relieved  by  epistaxis,  in  the  chest  by 
hemoptisis,  and  in  the  chylopoctic  viscera  by  the  heemorrhoidal 
flux. 

No  less  remarkable  are  the  effects  of  spontaneous  vomiting,  and  likewise 
another  process  of  the  economy  which  is  resorted  to  in  disturb-  neons  vo- 
ances  of  the  circulation,  more  especially  in  derangements  of  the 
capillaries,  whether  those  of  the  cutaneous  or  of  the  gastro- 
pulmonary  mucous  system. 

The  violent  muscular  movements  which  accompany  the  act  of  its  curative 

eflVcts 

vomiting  have  so  powerful  an  effect  on  the  circulation,  that  the 
functions  of  the  capillaries,  however  much  they  may  have  been 
interrupted,  appear  to  be  almost  immediately  restored  by  it ;  so 
that,  in  place  of  coldness  of  the  cutaneous  surface  accompanying 
such  disturbance  of  the  capillaries,  a  copious  perspiration  ensues  ; 
after  which,  the  balance  of  the  circulation  is  completely  restored. 
Intimately  associated  as  the  act  of  vomiting  is  with  nausea, 

o  ■>  nausea. 

and  though  these  two  processes  have  effects  upon  the  system 
which  appear  to  be  quite  different,  yet,  as  I  have  already  ex- 
plained, they  may  either  occur  separately,  or  they  may  be  combined 
together,  forming  one  act. 

Nausea,  like  vomiting,  may  be  observed  in  many  diseases  to  be 
employed  by  the  w  medicatrix,  in  order  to  change  the  state  of  the 
circulation. 

Nausea  without  vomiting  we  frequently  observe  accompanying 
a  suppression  of  the  menstrual  flux,  being  then  employed  for  the 
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purpose  of  regulating  the  circulation  in  the  heart  which,  in  such 
cases,  is  more  or  less  deranged.  Thus,  it  is  not  unusual  to  meet 
■with  examples  of  painful  or  obstructed  menstruation,  which  are 
preceded  by  a  fit  of  vomiting,  the  vomiting  ceasing  whenever  the 
flux  makes  its  appearance. 

And  the  sickness  and  vomiting  so  frequent  attendants,  and 
indeed,  so  important  diagnostic  symptoms  of  an  impregnated 
•   uterus,  are,  in  all  probability,  an  effort  of  the  economy  to  restore 
the  balance  of  the  circulation  which  has  been  disturbed  by  the 
condition  of  the  uterine  system. 

In  hooping-cough  there  is  no  more  favourable  sign,  and  nothing 
alleviates  the  severity  of  the  symptoms  of  that  disease  more  than 
spontaneous  vomiting ;  and  examples  are  by  no  means  very  rare, 
of  persons  who  have  disease  of  the  stomach  being  in  the  habit, 
for  a  lengthened  period,  of  vomiting  after  each  meal. 
The  regurgi-      In  the  infant  we  also  observe  how  the  economy  employs  the  act 

tation  of  the  .-  iipi  pt-  i 

food  in  the  of  vomitmg  solely  for  the  purpose  of  relievmg  the  stomach  of 
superabundant  milk,  or  pernicious  food.  Infants  are  frequently 
in  the  habit  of  vomiting  some  of  the  milk  which  they  have 
sucked,  when,  from  too  great  desire,  the  stomach  liad  been  over- 
loaded ;  and  this  habit  sometimes  continues  for  a  lengthened 
period  without  the  health  of  the  child  appearing  to  be  impaired. 

and  in  tiie      The  Same  is  told  of  the  glutton;   that  animal,  after  over- 

giutton.  ...  .  . 

distending  his  stomach,  is  said  to  be  in  the  habit  of  pressing 
himself  in  a  convenient  situation,  such  as  between  the  branches 
of  a  tree,  and  thus  to  disgorge  the  stomach,  in  order  that  he  may 
be  again  ready  for  another  repast ! 

And  the  vomitings  which  accompany  sea-sickness  and  cholera 
are  all  acts  of  the  economy  from  which  some  wise  purpose  must, 
undoubtedly,  be  derived. 
Vomiting  gi'^^^s  indeed,  is  the  influence  of  the  act  of  vomiting  in  relieving 

instinetiveiy  Jigeasc,  that,  in  Order  to  produce  it,  some  animals,  when  unwell,  are 

rosorted  to 

by  animals,    instinctively  impelled  to  eat  substances  which  cause  vomiting  ; 

familiar  examples  of  which  may  be  observed  in  the  dog  and  cat, 
they  being  in  the  habit  of  making  themselves  vomit  by  eating 
particular  plants. 

Such  pro         All  these  means  possessed  bv  the  animal  economy  to  restore  a 

:esses  are        I'iii-i-  •  ^  i 

itechanicai.    disturbed  Circulation  are,  it  may  be  observed,  strictly  mechanical ; 
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the  movements  of  the  parietis  of  the  chest  in  respiration  and  in 
vomiting,  the  increase  in  the  vigour  of  the  heart  by  the  influence 
of  the  miiscido-cardiac  function,  and  tlie  increase  or  diminution  in 
the  velocity  of  the  streams  of  blood  passing  out  of  and  coming 
into  the  heart  are,  doubtless,  all  physical  processes. 

But  the  animal  economy  likewise  possesses  means  by  which  it  chemical 

,  .  >    t       n   •  1  piocesses 

can  modify  and  correct  the  quahties  ot  the  fluids  when  these  empioytd  by 

have  been  changed  by  disease;  and  which  processes  are  con-    '^"^  ° 

sidered  cliemical,  but  are  under  the  immediate  control  of  the 

vital  principle.    It  is  this  vital  principle  which  constitutes  that 

remarkable  difference  betw'een  the  processes  which  are  performed 

in  the  chemical  and  in  the  vital  laboratories,  or  the  differences  xiie  vital 

between  those  of  organised  and  inorganised  bodies.    What  the  guja'ie's'^  "^^^ 

nature  of  the  vital  principle,  or  nervous  power  is,  we  know 

nothing,  and,  in  the  present  state  of  physiological  science,  we 

must  be  satisfied  with  investigating  its  laws,  and  the  operations  of 

these  in  the  animal  economy. 

"  One  of  the  greatest  occupations  of  man  ought  to  be  the 
discovery  of  nature's  laws,  and  making  them  subservient  to  his 
use  and  to  his  happiness." 

We  observe  such  chemico-vital  processes  resorted  to  when  The  uiocd 

^  _  _  _  changed  liy 

there  is  a  disordered  circulation  from  a  change  in  the  qualities  of  t'le"'-  , 
the  blood.  Morbid  alterations  in  that  fluid  are  corrected  by  pro- 
cesses which  are  executed  either  by  the  digestive,  the  respira- 
tory, or  the  cutaneous  systems  conveying  to,  and  mixing  with,  the 
blood,  various  matters  which  may  have  been  taken  into  the 
stomach,  pr  absorbed  by  the  lungs  or  by  the  skin.  And  noxious 
matters  may  be  removed  from  the  blood  by  the  organs  of  excre- 
tion. Profuse  perspiration  and  diarrhoea,  "  critical  sweats  and 
purgings,"  the  formation  of  abscesses  and  eruptions,  are  all 
processes  which  are  employed  by  the  vis  medicati-ix  naturce  for 
the  relief  and  for  the  cure  of  disease. 

To  enable  the  economy  to  perform  some  of  the  processes  for  instinctive 

"  ,     acts  employ- 

restoring  the  healthy  state  of  the  blood,  man  appears  to  be  ed  for  these 

endowed  with  instincts,  by  which  he  can  make  choice  of  such  •'""^p"^^^' 

kinds  of  food  and  drinks  as  contain  the  elementary  substances 

which  are  necessary  in  the  chemico-vital  laboratory,  and  enable  it 

to  form  such  compounds  as  may  be  required  for  restoring  the 
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blood  to  a  healthy  state.  This  impulse  prompts  man  to  change 
his  food  when  suffering  from  disease,  and,  however  inconsistent  or 
improper  the  food  he  selects  may  appear,  the  choice  is  always 
found  to  benefit,  and  never  to  injure  him. 

To  allow  the  sick  to  obey  these  instincts  is  a  very  useful 
practical  maxim ;  for,  when  the  most  accomplished  practitioner 
cannot  presume  to  dictate  either  the  kind  or  the  quantity  of  food 
or  drink,  the  sick  man  can,  with  confidence,  select  for  himself  such 
as  are  most  palatable  and  grateful.  Hence,  amongst  the  sick, 
there  are  some  who  prefer  animal  to  vegetable  food,  some  salted 
to  fresh  meats,  some  fermented  liquors,  and  others  wines ;  some 
acidulated  drinks,  and  others  give  the  preference  to  plain  water. 

These  restorative  powers  of  the  animal  economy,  are  no  less 
apparent  when  a  part  of  the  body  has  been  wounded  or  other- 
wise injured.    If  the  soft  parts  have  been  divided,  or  if  a  bone 
has  been  broken,  or  an  artery  wounded,  after  all  such  accidents 
the  restorative  powers  of  Nature  are  strikingly  illustrated.  What 
process  can  be  more  beautiful  than  the  means  she  emploj's  to  heal 
a  wound  of  the  skin  ?  first  arresting  the  haemorrhage,  by  plug- 
ging up  with  a  coagulum  of  blood  the  mouths  of  the  divided 
arteries,  then  hermetically  sealing  the  surface  of  the  wound  with  a 
covering  of  inspissated  blood  ;  and  finally,  repairing  the  injury  by 
a  process  of  granulation  and  cicatrization.    And  what  can  be  a 
more  beautiful  illustration  of  the  vis  medicatrix  naturce  than 
the  reunion  of  a  fractured  bone  by  the  deposit  of  osseous  matter 
around  the  fractured  extremities  ? 

We  may  indeed  observe,  not  only  in  man,  but  throughout  the 
whole  animal  kingdom,  that  there  is  an  instinct  by  which  every 
race  of  living  beings  are  enabled  to  select  each  their  proper  food, 
and  to  avoid  such  as  is  hurtful  to  them  ;  and  also  an  instinct 
which  prompts  them,  when  they  are  suffering  from  disease,  to 
change  their  food  and  choose  aliments  which,  when  in  health, 
they  never  partake  of,  and  for  which  they  may  have  even  a 
repugnance. 

Wild  animals  crowd  to  the  salt  springs  which  abound  in  the 
interior  of  the  vast  continent  of  America  ;  and  the  deer  which 
inhabit  the  hills  and  the  forests  of  this  country  repair,  at  parti- 
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cular  seasons,  to  the  sea-shore,  to  seek  those  plants  which  are 
strongly  impregnated  with  salt,  as  well  as  to  drink  the  sea  water. 

In  some  birds  there  is  a  similar  instinct,  which  impels  them 
to  swallow  substances,  such  as  small  stones  or  pebbles,  for  the 
purpose  of  aiding  their  digestion  ;  and  the  same  instinctive  powers 
direct  the  common  fowl  in  the  "  laying  season"  to  search  for  lime, 
from  which  the  shell  of  its  egg  is  to  be  formed. 

"What  can  more  strikingly  corroborate  the  existence  of  these 
instinctive  powers  than  if  what  is  told  by  the  Egyptian  physi- 
cians of  the  habit  of  the  hippopotamus  be  not  a  fiction  ?  That 
inhabitant  of  the  Nile  is  said  to  have  been  observed  to  come  out 
of  the  river  on  particular  occasions,  and  trampling  his  gigantic 
feet  upon  the  sharp  point  of  a  broken  reed,  to  lacerate  the  skin, 
from  which  a  bleeding  followed ;  and  which  he  stopped,  after  it 
had  been  sufficiently  copious,  by  plugging  up  the  wound  with 
mud ! 

It  is  impossible  to  contemplate  all  these  instinctive  acts  of  the  Refifctions 
animal  economy  without  being  struck  with  the  wisdom  and  nitite  union 
design  by  which  the  phenomena  both  of  the  animal  and  vegetable  amuegetatfe 
kingdoms  are  intimately  associated  and  inseparably  connected  ^-'"s^""^*- 
with  one  another. 

"All  nature,"  observes  an  elegant  author,    "is  united  by  AViiiickon 
indissoluble  ties — every  individual  thing  exists  for  the  sake  of  gilnen'."iso9! 
another." 

The  Creator  has  ordained  that  there  shall  be  different  races 
of  living  beings  to  inhabit  this  globe,  and  that  each  race 
shall  be  provided  with  food  suitable  to  its  organisation,  and  for 
the  purposes  which  the  animal  is  to  serve  in  the  creation,  fur- 
nished with  powers  to  obtain  and  instincts  to  select  the  food 
intended  for  their  use,  and  to  reject  that  which  would  be 
hurtful. 

It  has  also  been  ordained  to  be  a  law  of  Nature,  that  the 
animal  and  vegetable  kingdoms  shall  be  mutually  dependent  upon  cnrbonic 
each  other  for  their  subsistence.    Plants,  for  their  nourishment, 

Ijy  animals. 

absorb  carbonic  acid,  being  that  portion  of  the  atmospheric  air 
which  is  thrown  off  by  animals,  and  which  is  hurtful  to  animal  Oxygen  ex- 
life;  and  animals,  for  their  subsistence,  inhale  oxygen,  that  being  gctabies! 
the  portion  of  the  air  which  is  evolved  by  plants. 
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And  a  similar  interchange  takes  place  between  the  two  king- 
doms in  their  solid  food  ;  for  whilst  the  animal  lives  upon  plants, 
the  excretions  of  the  animal,  in  their  turn,  become  food  to 


vegetables. 


Tliosi;  pro- 
cesses  of  tho 
economy  to 
lie  imitated 
in  the  treiit- 
inent  of  dis- 
ease. 


Some  of  the 
curative 
means  act 
mechanically 


Others  act 
chemically 


From  all  that  has  now  been  said,  it  appears  to  me  that  a 
general  principle  may  be  established  for  the  administration  of 
remedies  legitimately  based  upon  the  processes  which  we  have 
seen  are  employed  by  the  animal  economy  to  restore  functions 
that  have  been  deranged,  and  to  repair  injuries ;  and  that  a 
rational  system  of  therapeutics  should  consist  in  imitating  these 
processes,  and  in  endeavouring  to  expedite  or  assist,  but  never  to 
interrupt.  Nature's  efforts. 

In  reviewing  the  various  remedial  means  possessed  by  the 
economy,  which  are  employed  for  the  cure  of  disease,  what  can 
more  forcibly  illustrate  this  great  principle,  than  the  fact,  that 
the  effects  of  each  of  our  remedial  means  are  in  strict  imitation 
of  one  of  those  natural  processes  which  are  resorted  to  by  the 
animal  economy  ;  and  that  the  skill  of  the  physician,  in  the 
employment  of  these  remedies,  depends  upon  the  sagacity  which 
he  displays  in  selecting  and  administering  them  in  the  appropri- 
ate stages  of  the  disease,  and  according  to  the  peculiarities  of 
each  case  ? 

Of  these  curative  means,  as  of  those  processes  possessed  by  the 
economy,  some  are  mechanical,  and  some  arc  chemical.  Of  the  first 
class,  or  of  those  which  are  in  imitation  of  the  mechanical  pro- 
cesses of  the  economy,  are  those  by  which  we  can  increase  or 
diminish  the  quantity  of  the  heart's  blood.  We  can  increase  the 
blood  withhi  the  heart  by  muscular  exertions,  or  by  artificially 
stemming  the  flow  of  the  arterinl  blood  in  the  extremities  of  the 
body  by  the  tourniquet ;  and  we  can  diminish  the  quantity  of 
blood  within  the  heart  by  blood-letting,  by  abstracting  blood  from 
one  part  of  the  body  to  another,  by  the  application  of  cupping- 
glasses  or  cupping-boots,  or  by  causing  vomiting  or  fainting  by 
the  use  of  internal  remedies. 

In  the  materia  mediea  there  are  animal,  vegetable,  and  mineral 
substances,  which  act  chemically  upon  the  fluids,  by  the  exhibition 
of  which  we  can  produce  purging,  sweating,  or  an  increased  flow  of 
nv'mc  ;  and  we  have,  likewise,  the  means  of  restoring  the  qualities 
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of  the  blood,  when  these  have  been  altered,  by  aliments  and 
drinks,  as  well  as  by  various  medicinal  substances  when  taken 
into  the  stomach,  or  absorbed  by  the  lungs  or  the  skin.  ' 

Thus,  we  may  infer  that  the  processes  employed  by  the  animal  Tiie  pro- 
economy  for  preserving  and  restonng  health,  may  be  considered  economy 
as  rational  and  legitimate  guides  for  the  treatment  of  disease  { 
and,  likewise,  that  we  possess  agents  by  which  such  processes 
may  be  imitated. 

In  confirmation  of  these  views,  we  have  only  to  consider  the 
sensible  effects  which  are  produced  upon  the  body  by  different 
remedial  means,  and  so  discover  the  signs  for  their  administration 
with  which  we  are  furnished. 

What  can  be  a  more  certain  indication  for  employine;  artificial  artificial 

^    J     ^  bloodletting. 

bloodletting  than  those  uneasy  sensations  in  the  head  which  are 
symptoms  of  plethora,  and  which  may  have,  on  a  previous  occa- 
sion, been  relieved  by  a  spontaneous  bleeding  from  the  nose,  or  of 
the  propriety  of  abstracting  blood  when  there  is  a  return  of  certain 
uneasy  feelings  in  the  chest,  and  disturbed  respiration,  symptoms 
of  pulmo-cardiac  congestion,  and  which  had  on  a  former  occasion 
been  relieved  by  a  copious  hemoptisis  ?  or,  in  fine,  of  the  advan- 
tages of  bloodletting  when  there  are  symptoms  indicating  a  cer- 
tain condition  of  the  chylopoctic  viscera  which  have  been  miti- 
gated by  the  hemorrhoidal  flux  ? 

The  same  remarks  are  applicable  to  those  diseases  whicli 
nature  relieves  by  vomiting,  by  perspiration,  by  purging,  by  an 
increased  secretion  of  urine,  by  the  formation  of  an  abcess,  or  by 
an  eruption. 

The  effort  of  vomiting,  which  marks  the  presence  of  some  iiy  the  use  of 
noxious  matter  in  the  stomach,  is  not  only  a  symptom  which 
gives  this  information,  but  it  points  out  the  propriety  of  ad- 
ministering an  emetic  ;  a  practical  lesson  which  has  been  handed 
down  to  us  by  the  Father  of  Medicine,  who  made  use  of  emetics 
in  cholera  morhtts,  "  though  in  this  distemper  they  had  vomited 
too  much  already,  yet  in  this  case  a  vomiting  was  cured  by  a  Epidem. 
vomit. 

Perspirations,  likewise,  by  relieving  certain  states  of  the  sys-  and  by 
tern,  an  increased  heat  of  the  skin  becomes  an  indication  of  the 
propriety  of  administering  sudorifics.j, 

2  Q 
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And  so,  also,  purging  may  be  a  symptom  which,  along  with 
some  others,  indicates  that  either  the  mucous  membrane  of  the 
bowels  is  inflamed,  or  that  the  biliary  and  other  secretions  are 
altered ;  and  it  therefore  points  out  the  propriety  of  administer- 
ing such  medicines  as  may  mitigate  the  condition  of  the  mucous 
membrane  of  the  intestine,  or  improve  the  condition  of  the 
biliary  or  other  morbid  secretions. 

The  formation  of  abscesses  are  well  known  to  relieve  certain 
states  of  the  system,  and  point  out  the  use  of  setons  and  issues 
in  similar  ailments  ;  and  eruptions  are  no  less  effective  in  relieving 
diseases,  pointing  out  the  propriety  of  treating  such  conditions 
by  evacuating  and  alterative  remedies. 

The  view  that  has  been  now  given  of  the  general  principle  to 
guide  us  in  the  treatment  of  disease  unfolds  an  extensive  and 
interesting  field  of  research  ;  and  any  further  observations  which 
I  have  to  offer  on  the  subject,  whilst  they  are  more  immediately 
applicable  to  the  treatment  of  the  diseases  of  the  heart,  are  yet 
of  that  general  character  that  they  equally  apply  to  the  diseases 
of  the  other  organs  and  other  systems  ;  and  will,  I  hope,  be 
found  to  elucidate  and  simplify  a  branch  of  medical  science  which 
has  hitherto  been  complicated,  and  is  still,  in  many  respects, 
very  obscure. 

This  therapeutic  principle  is  in  accordance  with,  and,  indeed, 
is  chiefly  derived  from  the  doctrines  of  some  of  the  older 
pathologists  ;  and  if  the  phenomena  of  the  animal  economy  which 
I  have  pointed  out  admit  of  the  explanation  that  has  been  given, 
the  influence  which  mechanical,  as  well  as  chemical  ])rocesscs, 
exercise  in  disease  must  also  be  granted,  and  therefore  the  pro- 
priety admitted  of  placing  in  these  classes  all  the  means  which 
are  employed  for  the  cure  of  diseases. 

By  adopting  this  principle  we  shall  find,  that  the  various 
remedial  agents  which  are  applicable  to  the  treatment  of  the 
diseases  of  the  heart  can  be  systematically  arranged  ;  and,  in- 
deed, I  may  also  remark  that  there  is  no  system  of  the  economy 
where  this  therapeutic  principle  can  be  so  satisfactorily  illustrated 
as  in  the  organs  of  circulation. 

In  prosecuting  our  inquiries  on  this  most  important  branch 
of  medical  science,  it  behoves  us  to  glance  over  some  of  those 
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systems  ^vlnch  have  been  taught  in  the  schools  of  physic,  and  I 
tliiiik  it  will  appear  that,  although  the  doctrines  of  each  system, 
contemplated  as  a  whole,  may  be  objectionable,  yet  materials 
may  be  gleaned  from  all  of  them  by  which  essential  aid  is  to  be 
obtained  in  forming  a  rational  system  of  therapeutics. 

"  All  physic,"  says  Hippocrates,  "  has  been  long  since  estab- 
lished ;  and  the  method  and  way  of  discovering,  as  they  have 
already  done,  several  excellent  things  which  assist  to  discover 
several  others,  if  the  inquirer  be  fitted  for  it ;  and  being  ac-  ^ 
quainted  with  the  former  discoveries,  follows  the  old  track  :  he 
that  rejects  all  that  has  been  done  before  and  takes  another  road 
in  his  inquiries,  boasts  of  finding  out  of  new  things,  but  deceives  ^  ^  .  ^ 
himself  and  others  with  him."  Medicina. 

Of  these  systems  of  physic  I  allude  chiefly  to  that  of  the 
mechanical,  the  humoural,  and  the  chemical,  and  to  the  doctrines 
of  Stahl. 

It  was  the  discovery  of  the  circulation  of  the  blood  which  t^^^j 
led  to  the  mechanical  doctrines,  upon  which  the  system  of  one  'j'|^JJJ^iog\stg 
school  was  founded ;  and  the  disciples  of  the  humoural  and 
chemical  pathologists  adopted,  in  their  turn,  those  doctrines  by 
which  they  attempted  to  explain  all  the  phenomena  of  disease, 
and  lay  down  principles  for  their  cure,  by  producing  changes  in 
the  qualities  of  the  fiuids. 

Observing  the  natural  or  instinctive  i)rocesses  of  the  economy 
to  relieve  the  system  in  disease,  Stahl  founded  his  system,  and 
taught  the  doctrine,  that  Nature  cured  all  diseases;  and  that 
the  whole  animal  economy  was  governed  by  the  "soul  of  man," — 
a  doctrine,  however,  which  may  be  found  in  the  works  of  the 
Father  of  Medicine,  who  considered  Nature  as  the  "  directress  ^ 

Doctnne  of 

of  the  whole  animal  economy."  Hippocrates. 

To  this,  which  Hippocrates  called  "Nature,"  he  ascribed  a 
mighty  power  :  "  Nature  is  of  herself  sufficient  to  every  animal, 
and  that  in  all  respects  she  performs  every  thing  to  them, 
without  needing  the  least  instruction  from  any  one  how  to  do  it." 
And  again — "  It  is  this  faculty  which  gives  nourishment, 
procreation,  and  growth  to  all  things." 

Of  that  doctrine  which  teaches  us  to  take  Nature  as  our 
guide,  or  to  trust  alone  to  her  efforts,  enough  has  surely  been 
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said  to  [prove  how  much  the  practice  of  the  heahng  art  is  to  be 
directed  by  a  comprehensive  knowledge  of  the  various  means 
which  the  animal  economy  possesses  for  the  cure  of  disease. 

"In  how  many  instances,"  observes  the  learned  Cullen,  "the 
eifects  of  the  operations  of  Nature  have  been  falsely  imputed  to 
the  operations  of  medicines  need  hardly  be  said.  From  the  first 
beginning  of  physic  to  the  present  day,  it  has  been  generally 
supposed  that  many  diseases  are  cured  entirely  or  chiefly  by  the 
operations  of  Nature  ;  and  that  many  of  the  cures,  supposed  to 
be  effected  by  medicine,  are  often  effected  by  Nature  alone." 

But,  in  confiding  alone  to  the  powers  of  the  animal  economy 
for  the  cure  of  disease,  the  practice  of  the  disciples  of  Stahl 
became  inert,  they  being  no  doubt  led  to  neglect  the  use  of  some 
of  the  most  powerful  remedial  means  employed  by  the  disciples 
of  the  other  schools,  the  supposed  effects  of  these  remedies  not 
according  with  the  general  principles  which  they  had  adopted  ; 
neither  could  these  effects  be  explained  by  the  vague  theories 
and  hypotheses  upon  which  the  humoural  and  chemical  patho- 
logists had  built  on  erroneous  physiological  doctrines.  "  Trust- 
ing alone  to  Nature  may  induce  too  much  caution,  but  it  corrects 
rashness." 

From  what  has  been  said  it  will  appear,  how  well-founded  have 
been  some  of  the  doctrines  of  the  older  pathologists,  and  however 
much  these  doctrines  may  have  been  disregarded  by  the  moderns, 
yet  it  seems  to  me  impossible,  either  to  give  a  satisfactory  ex- 
planation, or  to  establish  any  sound  principles  for  the  treatment 
of  diseases  vrithout  admitting  the  validity  of,  and  adopthig,  some 
portions  of  each  of  these  systems,  but,  more  especially,  of  that 
system  which  is  built  upon  the  powers  which  the  animal  economy 
possesses  to  cure  disease ;  that  doctrine  for  which,  as  I  have 
said,  we  are  indebted  to  the  Father  of  Medicine. 

Having  premised  these  observations  on  the  powers  which  are 
possessed  by  the  animal  economy  for  curing  disease,  we  are  next 
led  to  inquire  into  the  means  by  which  these  processes  can  be 
imitated,  the  whole  art  of  the  practice  of  physic  being  to  adopt  and 
administer  these  remedies  at  the  proper  periods  of  the  disease. 

It  has  been  pointed  out,  that  the  mechanical  and  the  chemical 
processes  of  the  animal  economy  have  but  an  imperfect  analogy 
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to  those  of  dead  matter ;  and  as  such  dilfereuces  are  produced  by 
the  agency  of  the  vital  principle,  we  must  not  anticipate  that,  in 
the  treatment  of  disease,  much  aid  will  be  derived  from  the  use 
of  remedies  which  are  either  purely  mechanical  or  chemical,  or,  at 
all  events,  that  when  such  curative  means  are  successfully  employed, 
they  can  only  act  along'  with,  or  under  the  guidance  and  control 
of,  those  vital  powers  which  regidate  the  healthy  fimctions. 

Indeed,  when  looking  back  to  the  period  when  any  of  these 
remedies  were  first  employed,  we  almost  invariably  find,  that  a 
knowledge  of  their  curative  powers  had  been  quite  accidental, 
and  that  it  was  not  until  long  after  their  remedial  effects  had  been 
well  ascertained,  that  chemical  and  physiological  science  gave  a 
rational  explanation  of  their  modes  of  action. 

The  mechanical  means,  also,  to  which  I  have  alluded  when  ex-  The  me- 
plaining  the  phenomena  connected  with  respiration  and  circulation  proce'ss^es. 
had  been  long  known,  and  yet  the  various  instinctive  acts  by 
which  they  are  modified,  and  by  the  imitation  of  which  disturb- 
ances in  the  circulation  are  alleviated,  were  in  use  long  before  the 
nature  of  the  instinctive  processes  of  the  economy  were  under- 
stood. 

And  it  is  the  same  as  regards  the  chemical  remedies ;  for,  in  ^"^^  *he 

"  _  /  chemical 

scarcely  any  instance,  does  it  appear  that  the  chemical  philosopher  processes, 
has  been  the  first  to  point  them  out ;  he  having  only  explained 
their  action  after  their  utility  in  the  treatment  of  disease  had  been 
long  and  incontrovertibly  established. 

The  chasm  seems,  indeed,  to  be  so  vsdde,  and  the  differences  in  All  the  pro- 

CGssGs  of  the 

the  processes  which  are  performed  in  the  vital  and  in  the  chemical  economy 

•     •  11  1  1    11    '■^"1""'  he 

laboratories  so  great,  it  is  not  reasonable  to  expect  that  we  shall  imitated, 
be  able  to  imitate  the  one  by  any  knowledge  which  we  may  ever 
acquire  of  the  operations  of  the  other. 

One  essential  difference,  however,  chemical  science  has  revealed 
between  those  matters  compounded  in  the  vital  laboratory  that 
are  absorbed  into  the  body,  and  those  which  arc  discharged  from 
it ;  or  between  the  incrementitious  and  the  excrementitious  com- 
pounds ;  the  first  of  which  cannot  be  imitated  by  any  chemical 
process,  whilst  the  latter  resemble  the  compounds  of  inorganized 
matter. 

There  are,  as  I  have  said,  few  diseases  the  principles  for  the 
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Chemical      treatment  of  which  have  heen,  originally,  the  result  of  the  appli- 

remedies  ac-  pi-  i 

cideiitaiiy     cation  of  chcmical  processes.    Certain  states  of  the  urine  may  be 

discovered.  *        .  „    ,       •  ■>•         ^    l  ii 

relieved  by  the  exhilntion  of  chemical  remedies  ;  but,  generally 
speaking,  almost  all  the  morbid  changes  of  that  excretion  are  the 
eifects  of  imperfect  digestion,  and  by  curing  which,  the  natural 
properties  of  the  urine  are  restored. 

In  diseases  of  the  blood,  chemical  agents  have  a  decided  effect, 
of  which  the  preparations  of  iron  is  a  remarkable  instance  ;  and 
MiUon.  as  modern  chemists  have  shown,  that  the  healthy  blood  also  con- 
tains minute  portions  of  copper  and  lead,  it  is  very  probable  that 
the  good  effects  of  sulphate  of  copper  and  acetate  of  lead,  so  long 
employed  in  the  treatment  of  the  diseases  of  the  circulation,  may 
also  be  satisfactorily  explained. 

The  powerful  effects  of  alkalis  in  the  treatment  of  rheumatism, 
gout,  and  scrofula,  in  changing  the  qualities  of  the  blood,  have 
been  known  from  a  very  early  period  of  medical  history,  and  we 
are  indebted  to  chemistry  only  for  an  explanation  of  the  chemical 
changes  which  such  substances  produce  on  the  blood.  And,  in 
the  history  of  the  medicinal  effects  of  iodine,  the  use  of  burnt 
sponge  was  known  for  the  dispersion  of  morbid  growths  long 
before  chemical  science  explained  the  nature  of  the  remedial 
element  which  the  sponge  contains. 

But  the  triumph  of  our  art  in  assuaging  human  suffering  has 
been  the  discovery  of  the  extraordinary  effects  of  the  inhalation 
of  ether, — a  discovery  which  has  conferred  the  greatest  blessings 
on  mankind  ;  but  for  which  we  are  not,  however,  indebted  to  the 
chemists,  although  chemical  science  has  since  extended  and  im- 
proved our  knowledge  of  anaesthetic  agents. 

"  The  physician  ought  not  to  be  ashamed  to  inform  himself, 
though  by  the  meanest  people,  of  remedies  confirmed  by  experi- 
ence. By  this  means,  in  my  opinion,  the  art  of  physic  grew 
up  by  degrees,  that  is,  by  amassing  and  collecting  observations 
Pracep-  of  the  several  particular  cases  one  by  one,  which,  being  all  put 
together,  make  one  entire  body." 
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CHAPTER  XVII. 

GENERAL  OBSERVATIONS  ON  THE  MODE  OF  ADMINISTERING 

REMEDIES. 

Difference  in  the  effects  of  the  same  medicine  in  different  persons  and  at 
different  times ;  causes  of  these  differences;  errors  in  the  mode  of  estimating 
the  doses  of  medicine;  remarkable  effects  of  small  doses;  the  order  in  which 
medicines  should  be  administered;  effect  of  combining  different  medicines; 
the  accumulative  effect  of  medicines ;  the  effects  of  changing  medicines ; 
discordant  opinions  of  the  effects  of  medicines,  aiid  of  their  different  doses ; 
how  such  discrepant  opinions  are  to  be  reconciled. 

Previously  to  considering  the  particular  remedies  employed 
in  the  treatment  of  diseases  of  the  heart,  there  are  some  general 
observations  which  it  may  be  useful  to  make  upon  the  mode  of 
administering  medicines,  as  such  observations  vdll  be  found  equally 
applicable  to  all  the  diseases  of  this  important  organ. 

I  allude  to  the  eifects  of  .medicines  on  different  persons  ;  to  Subjectshere 
their  different  doses;  to  the  order  in  which  they  should  be 
administered ;  to  the  effects  of  their  different  combinations ;  to 
their  repetition;  to  their  cumulative  effects;  to  the  effects  of 
changing  one  for  another -of  the  same  class;  to  the  discordant 
opinions  of  the  effects  of  them,  and  to  their  proper  doses ;  all 
which  arc  points  well  worthy  of  a  separate  consideration. 

Here  it  may  be  mentioned,  that  the  observations  which  I  have 
to  offer  on  the  ttijatment  of  the  diseases  of  the  heart,  must  be 
considered  as  the  result  of  a  long  experience  and  careful  observa- 
tion on  a  multitude  of  cases  of  disease,  amongst  all  branches  of 
the  community. 

By  nothing  is  the  young  practitioner  of  medicine  more  apt  to  be 
misled,  than  by  having  general  rules  laid  down  for  conducting  the 
treatment  of  disease,  when  those  rules  have  been  derived  from 
observations  made  only  on  a  particular  class  of  people.  It  has 
been  justly  remarked  by  Cabanis,  that  "the  practice  of  medicine  observation 
is  reduced  to  a  few  simple  rules  in  the  country  and  in  hospitals ; 
but  it  is  obliged  to  multiply,  to  vary,  and  to  combine  its]  different 
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recourses  when  applied  to  men  of  letters,  to  artists,  and  to  all 
persons  whose  lives  are  not  devoted  to  mere  manual  labour." 
This  rule  is,  in  a  special  manner,  applicable  to  disorders  of  the 
heart,  most  of  the  diseases  which  affect  the  "  working  classes"  of 
the  community  being  of  a  perfectly  different  character  from  those 
whose  avocations  are  chiefly  intellectual,  or  who  indulge  in  habits 
of  idleness  and  dissipation. 
Causes  of         Jt  is  of  importance  to  be  aware,  that  very  different  effects  are 

differences  in  '■  .  •  t/y> 

the  effects  of  produced  by  the  same  medicme  when  given  to  ditterent  persons, 

the  same  .  i       •      i  i- 

medicine.  under  apparently  the  same  circumstances ;  and  this  observation 
also  applies  to  the  same  medicine  when  administered  at  different 
times  to  the  same  individual.    "  The  medicines  which  agitate  in 

Hippocrates,  health  may  soothe  in  disease." 

So,  likewise,  it  is  of  consequence  to  mark  the  proper  time  to 
discontinue  the  use  of  a  particular  medicine.  That  medicine 
which  will  produce  a  most  beneficial  influence  when  disease  is 
present,  will  be  equally  injurious  to  the  same  person  when  in 
health ;  and,  therefore,  when  such  remedy  has  been  continued 
long  enough  to  cure  the  disease  for  which  it  was  prescribed,  its 
longer  continuance  may  become  injurious.  Many  persons  with  whom 
opium,  calomel,  and  other  medicines,  disagree  when  in  health,  or 
when  suffering  only  under  slight  ailments,  derive  every  benefi 
from  their  use  when  they  are  afflicted  with  a  severe  indisposition.  ; 
A  lady  who  never  could  take  a  dose  of  mercury  without  great 

Case.  derangement  of  the  whole  system,  was  attacked  with  peritonitis, 

and  her  pulse  sunk  after  losing  a  few  ounces  of  blood.  I  gave 
her  a  dose  of  calomel  and  opium  every  few  hours,  by  which  the 
inflammatory  symptoms  were  rapidly  subdued ;  but  after  they 
had  abated,  the  continuance  of  the  mercury  was  followed  by  all 
its  former  pernicious  effects. 

It  is  the  same  with  antimony  ;  and  in  administering  this  medi- 
cine in  disorders  of  the  heart,  it  will  be  found,  that  whilst  essen- 
tial benefit  is  derived  from  it,  and  it  has  occasioned  neither  ! 
sickness  nor  nausea,  at  least,  when  the  condition  of  the  circulation  i 
for  which  it  was  administered  is  reUevcd,  then,  and  not  till  then, 
does  it  occasion  derangements  in  the  digestive  apparatus.  I 
This  subject  might,  indeed,  lead  to  a  lengthened  discussion  ;  but  i 
it  may  be  sufficient  here  to  remark,  that  all  our  remedial  meanj>  ! 
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which  are  employed  for  the  cure  of  disease  may  perform  that 
office  eifectually ;  but  if  continued  after  the  symptoms  have 
been  subdued,  or  when  the  body  is  in  health,  they  have  effects 
upon  the  system  equally  injurious.  This  may  be  observed  in 
the  treatment  of  the  heart's  diseases,  where  mercury  is  employed 
in  the  first  stages  of  some  of  its  inflammatory  affections  ;  when 
the  continuance  of  that  medicine  often  produces  injurious  effects. 

It  is  extraordinary  how  the  effects  of  medicines  are  changed  by  How  tiie 

*  .  .  .  .         .  effects  of 

apparently  trifling  differences  in  their  quantity,  in  their  com-  medicines 
binations,  in  the  condition  of  the  stomach,  and  in  the  period  '^^  ^  ^'^^  ' 
of  the  day  when  they  are  administered  ;  and  hence,  the  dis- 
crepancies in  the  opinions  which  have  been  promulgated,  of  the 
effects  of  the  same  medicine,  may  often  be  satisfactorily  accounted 
for  ;  and  a  knowledge  of  such  differences  is  of  essential  utility  in 
the  practice  of  the  healing  art. 

An  erroneous,  though  a  very  common  mode  of  reasoning  in 
administering  medicines,  is  to  suppose,  that  if  a  certain  dose  of 

Erroneous 

a  remedy  produces  certain  effects,  these  effects  will  be  doubled  if  eTuInating 
the  quantity  of  the  medicine  be  doubled.    It  might,  I  think,  medicTne.  "'^ 
be  advanced  as  a  general  maxim,  that  quite  the  contrary  usually 
takes  place,  and  that  whether  a  particular  dose  be  increased  or 
diminished,  not  only  are  the  effects  different,  but  entirely  new 
effects  are  produced. 

What  can  be  more  illustrative  of  this  observation,  than  the 
differences  so  well  known  in  the  effects  of  small  or  large  doses  of 
opium,  or  alcohol,  the  small  dose  invigorating  the  system,  and 
the  large  dose  depressing  the  animal  powers.  It  is  the  same  with 
calomel,  aloes,  and  with  many  other  medicines.  One  grain  of 
calomel  will  often  purge  the  bowels  violently,  whereas  five,  or 
even  ten  grains  of  that  medicine  are  often  administered  to  relieve 
diarrhcea ;  and  very  large  doses  of  aloes  have  commonly  very 
little  sensible  effect  on  the  digestive  canal,  whilst  a  single  grain 
acts  as  a  powerful  evacuant. 

There  is  much  difficulty  in  establishing  the  precise  doses  of 
medicines  ;  and  attention  must  be  paid  solely  to  their  sensible 
operations,  disregarding  altogether  any  preconceived  opinions  of 
what  may  be  the  effects  of  any  particular  quantity.  Very 
imforeseen  effects  of  medicines  are  sometimes  discovered  from 

2  R 
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very  large  or  very  small  doses  being  accidentally  administered ; 
or  from  medicines  being  continued  much  longer  than  was  ever 
intended. 

Case.  A  house-painter,  who  had  an  ulcer  on  his  leg,  and  whose 

general  health  was  considerably  deranged  from  habits  of  dissipa- 
tion, was  ordered  a  dozen  of  pills  containing  in  each  two  grains 
of  calomel ;  and  I  did  not  again  see  him  until  fifteen  months 
afterwards,  when  he  informed  me  that  his  leg  soon  healed  after 
taking  the  pills,  and  that  he  had  taken  one  every  day  since  ! 

Case.  To  show  how  little  effect  may  be  produced  upon  the  system  by 

large  doses  of  some  medicines,  I  may  mention  the  case  of  a  young 
lady  who  swallowed  no  less  than  seven  dracJms  of  calomel,  six 
of  which  were  afterwards  separated  from  the  alvine  discharge  in  so 
pure  a  state  that  her  medical  attendant  afterwards  administered  it 
to  other  patients,  on  some  of  whom  it  produced  salivation. 

Efficacy  of        This  leads  me  to  make  an  observation  which  will  be  found  of 

small  doses.  ,  .      .  »  , . 

very  general  application, — that  for  the  cure  of  diseases  small  doses 
of  drugs  are  generally  more  useful  than  lai'ge  doses.  I  mean,  that 
small  doses,  whatever  the  medicine  may  be,  are  more  effectual  in 
the  cure  of  many  diseases  than  the  same  medicine  when  used  in 
large  quantities. 

"Without  going  further  into  this  question,  T  will  merely  remark, 
that  wherever  medical  treatment  has  been  found  most  beneficial, 
the  relief  has  been  usually  obtained,  not  from  large  doses  or  large 
quantities  of  a  medicine,  but  from  small  quantities  and  small 
doses  ;  at  least  this  is  the  result  of  my  own  experience.  And  what 
can  illustrate  this  more  strikingly  than  to  witness  the  cure  of 
some  long-standing  syphilitic  eruption  by  giving  one  tenth  part  of 
a  grain  of  corrosive  sublimate  every  second  day  for  a  couple  of 
months  in  a  case  which  had  resisted  both  large  doses  and  long- 
continued  courses  of  mercury  ?  How  often  do  we  find,  that  small 
doses  of  purgatives  act  freely  on  persons  on  whom  large  doses  of 
the  same  medicine  have  comparatively  little  effect.  The  successful 
practice  of  Haygarth,  who  gave  five  grains  of  bark  for  the  cure  of 
rheumatism,  in  place  of  the  usual  dose  of  half  a  drachm  or  even  a 
drachm  of  that  medicine,  is  another  illustration  of  the  same  principle. 

And  it  is  the  same  with  regard  to  iron ;  small  doses  of  its  pre- 
parations appear  to  have  more  effect  than  those  which  are  much 
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larger,  in  all  probability  this  dififerciicc  arising  from  the  absorb-  ' 
ents  taking  up  only  small  portions,  and  rejectirtg  the  larger. 

Besides  differences  in  the  effect  of  medicines  from  differences  Bflt-ctsofthei 
in  the  dose,  essential  differences  are  also  caused  by  administering  ofm«aicinesJ 
them  combined  with  one  another,  —  effects  which  cannot  be 
explained  and  which  nothing  but  practical  observation  can  deter- 
mine. ' 

There  is  no  point  deserving  more  attention  in  the  administra-  ^^H^  ^edH 
tion  of  medicines  than  the  order  or  succession  in  which  they  ought  ^^"^^  ^^^^  i 
to  be  given  ;  for,  if  this  be  disregarded,  their  effects  are  often  com-  ! 
pletely  changed.  A  blister  has  a  very  different  effect  after  blood- 
letting than  before  it ;  and  opiates  produce  a  very  different 
influence  on  the  system  before  than  they  have  after  the  bowels  \ 
have  been  evacuated.  "There  be  many  medicines  which  by  | 
themselves  would  be  no  cure,  but  perhaps  hurt ;  but  being  applied  i 
in  a  certain  order,  one  after  another,  do  great  cures."  Bacon.    ,  j 

Further,  the  accumidated  effects  of  medicines  ought  to  be  kept 
in  mind  in  conducting  the  treatment  of  diseases  of  the  heart;  ! 
and  although  not  much  has  been  said  on  this  subject  in  works  on  ' 
therapeutics,  the  fact  is  well-known  to  many  men  of  experience  :  •  | 

and,  from  not  being  acquainted  with  this  circumstance,  instances  | 
are  not  rare  where  a  great  many  doses  of  purgatives  have  been 
taken  with  but  little  sensible  effect,  until  after  a  certain  number  of  j 
days  have  elapsed,  when  suddenly  they  act  violently,  and  often  to 
a  hurtful  extent ;  and  the  same  has  often  been  observed  as  regards 
digitcdis. 

Here  I  may  allude  to  the  benefit  which  is  sometimes  to  be  Medicines 
derived  from  chanyiny  the  medicine  in  the  treatment  of  many  changed  ad- 
diseases  of  the  heart  ;  by  which  is  to  be  imderstooil,  that  when  ousiy.' 
the  beneficial  effects  of  one  medicine  appear  to  cease,  another  of 
the  same  class  may  be  successfully  resorted  to ;  as,  for  example, 
the  preparations  of  iron  may  be  replaced  by  those  of  copper  or 
of  zinc,  the  effects  of  all  these  preparations  upon  the  circulation 
being  very  analogous. 

"  It  helpcth,  both  in  medicine  and  in  aliment,  to  change,  and 
not  to  continue  the  same  medicine  or  aliment  still."  Bacon.  ^ 

Another  observation  may  be  opportunely  made  here,  as  it  may  Discordant  i 
be  useful  to  the  younger  members  of  the  profession  ;  that  when  "P'"'""^  | 
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the  effects 
of  medi- 
cines, how 
caused. 


The  local 
and  general 
treatment. 


for  the  treatment  of  a  disease  there  are  several  (liferent  modes 
recommended  which  appear  to  be  so  opposite  and  so  incompatible 
with  one  another,  thai  he  maybe  induced  to  suspect  the  accuracy, 
or  even  the  veracity  of  the  observers  ;  whereas,  if  he  should  have 
the  opportunity  to  witness  the  treatment  of  any  particular  disease 
conducted  by  several  physicians,  a  difference  more  or  less  remark- 
able would  be  observed  in  the  detail  of  the  practice  of  each, 
though  the  general  principles  adopted  would  be  the  same,  and  the 
result  of  each  mode  of  treatment  be  equally  satisfactory. 

In  the  administration  of  medicines,  experience  and  personal 
observation  alone  must  be  our  guide,  and  we  must  be  satisfied  with 
knowing  the  particular  effects  that  each  medicine  produces  on  the 
different  organs,  without  attempting  to  explain  these  ;  for  what 
can  be  more  inexplicable  than  the  influence  of  ipecacuanha  on  the 
stomach,  aloes  on  the  rectum,  mercury  on  the  liver,  belladonna  on 
the  iris,  and  digitalis  on  the  heart  ? 

How  or  in  what  manner  these  act  upon  the  different  organs,  and 
what  changes  they  produce  in  the  vital  laboratory,  has  hitherto 
evaded  research.  It  is  true,  some  have  a  direct  influence  upon 
the  nerves  of  the  stomach ;  others  appear  first  to  exercise  their 
influence  upon  the  cerebro- spinal  system  ;  others  must  be  first 
mixed  with  the  blood ;  some  affect  only  a  particular  organ  ;  but 
of  the  laws  by  which  all  these  varied  changes  are  governed  we 
are  totally  ignorant. 

In  the  treatment  of  the  diseases  of  the  heart,  as  in  those  of 
all  other  organs,  it  is  most  essential  to  consider  both  the  general 
and  the  local  treatment,  and  the  order  in  which  the  remedies  of 
both  classes  should  be  employed. 

The  greatest  caution  is  always  required  in  the  use  of  local 
remedies ;  and  in  most  instances  they  are  far  more  frequently 
hurtful  than  beneficial. 

This  has  seemed  to  me  usually  to  arise  from  the  attention  of 
the  practitioners  being  chiefly  arrested  by  the  local  symptoms, 
and  to  the  sick  being  always  inclined  first  to  apply  some  remedy 
to  a  pained  part.  Whereas,  it  is  of  the  greatest  importance  to 
endeavour  in  the  first  place  to  mitigate  the  general  symptoms,  and 
when  these  are  subdued,  local  remedies  may  be  advantageously, 
and  never  dangerously,  employed  ;  for  when  the  local  symptoms 
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are  subdued  without  such  previous  general  treatment,  it  then 
often  happens  that  some  internal  mischief  remains. 

And  hence,  in  the  treatment  of  the  heart's  diseases,  it  is  not 
only  essential  that  we  have  discriminated  and  distinctly  traced 
the  primary  affection  to  have  originated  in  the  heart,  but  it  is 
equally  essential  that  the  condition  of  the  other  systems  which 
are  deranged  be  accurately  noted  ;  for,  in  all  cases,  it  becomes  a 
nice  question  to  determine  the  order  in  which  the  remedies  for 
each  should  be  employed,  as  before  commencing  the  use  of 
cardiacs,  it  may  be  necessary  to  improve  the  condition  of  the 
digestive  organs,  by  evacuating  any  morbid  secretions  collected 
in  the  alimentary  canal. 

The  mode  in   which  medicines  are  exhibited  is  also   an  ciianneis 
important  consideration  in  the  treatment  of  diseases.    Some  can  niedidnes 
only  be  given  in  a  solid,  and  some  only  in  a  liquid  form  ;  besides,  nistered! 
some  may  be  absorbed  by  the  skin,  or  by  the  gastro-pulmonary 
mucous  surface  ;  and  all  these  different  modes  have  each  their 
advantages. 

The  absorption  of  medicines,  and  their  peculiar  influence  on 
different  portions  of  the  gastro-pulmonary  mucous  surface  are 
worthy  of  remark. 

Nothing  is  more  striking  than  the  effects  of  some  medicinal 
substances  when  put  upon  the  tongue,  when  that  can  be  accom- 
plished in  the  form  of  powder ;  and  repeated  observation  has 
satisfied  me,  and  I  am  confirmed  by  the  practice  of  others,  that 
calomel,  tartrate  of  antimony,  and  other  medicines,  not  only  act 
much  more  speedily,  but  a  less  quantity  is  necessary  to  produce 
the  same  degree  of  effect  than  when  taken  in  any  other  manner ; 
and  that  there  should  be  such  a  decided  difference  in  the  effects 
of  different  modes  of  their  exhibition  is  not  surprising,  when  we 
consider  the  intimate  relation  between  the  tongue  and  the 
stomach  ;  changes  in  the  colour,  bulk,  and  form  of  the  tongue, 
affording  some  of  the  most  certain  signs  of  the  condition  of  the 
digestive  canal. 

For  the  treatment  of  diseases,  it  may  be  remarked,  that  the 
remedies  are  extremely  few.  Though  the  number  of  different 
medicines  be  great,  yet  many  of  them  have  effects  nearly  similar 
on  the  human  body.    It  will,  therefore,  be  found,  that  those 
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who  have  longest  and  most  successfully  practised  medicuie,  use 
a  much  less  variety  of  drugs  than  the  junior  branches  of  the 
profession  ;  and  hence,  also,  it  may  be  observed,  that  in  propor- 
tion as  a  case  is  accurately  or  imperfectly  understood,  so  are  the 
prescriptions  simple  or  complicated.  It  is  the  same  in  all  the 
other  arts  of  life, — the  most  skilful  and  the  most  dexterous 
mechanic  always  making  use  of  the  fewest  implements. 
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CHAPTER  XVIII. 

GENERAL  OBSERVATIONS  ON  THE   REMEDIES  EMPLOYED  FOR 
THE  TREATMENT  OF  DISEASES  OF  THE  HEART. 

The  remedial  means  are  in  strict  imitation  of  the  curative  processes  employed 
by  the  animal  economy ;  they  are  either  mechanical  or  chemical;  ii>fluence 
of  modifications  in  respiration  i?t  disorders  of  the  heart;  Imv  these  are  pro- 
duced by  limiting  the  respirations ;  by  quickening  respiration ;  by  artificial 
respiration ;  by  swinging  and  rotatory  motions ;  effects  of  exercise  and  of 
rest ;  the  curative  effects  of  emetics  and  naxiseants  in  disorders  of  the 
heart;  curative  effects  of  abstracting  and  of  diminishing  the  quantity  of 
blood  in  the  heart;  the  curative  effects  of  purgatives,  of  tonics,  anti- 
spasmodics, and  narcotics ;  of  sudorifics,  of  expectorants,  of  diuretics,  of 
counter-irritants,  and  of  derivatives,  in  diseases  of  the  heart. 

We  come  next  to  consider  the  application  of  the  diiferent  reme- 
dies which  we  possess  for  the  treatment  of  the  diseases  of 
the  heart,  the  effects  of  all  which,  as  I  have  already  pointed  out, 
are  in  strict  imitation  of  those  processes  which  the  economy 
itself  employs  for  the  cure  of  disease ;  and  I  may  here  observe, 
that  there  is  no  organ  or  system  of  organs  where  the  application 
of  these  remedial  means  can  be  so  amply  illustrated,  and  their 
practical  utility  so  satisfactorily  shown  as  in  the  treatment  of  the 
diseases  of  the  organs  of  circulation. 

These  processes  of  the  animal  economy,  I  have  endeavoured  to  Tiie  mc- 
show,  are  either  mechanical  or  chemical,  under  the  influence  and  prmxs'es 
control  of  the  nervous  system,  or  of  a  vital  principle;  and,  in 
discussing  the  various  means  by  which  such  processes  can  be 
imitated,  let  us  first  consider  those  which  are  mechanical,  and 
which  may  with  propriety  be  designated  mechanico-vital  pro- 
cesses. 

Modified  Respiration. — The  heart  being  a  mechanical  appa- 
ratus, especially  intended  to  propel  the  vital  fluid  throughout  the 
system,  we  can  readily  comprehend  how  some  of  its  functions 
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may  be  either  disturbed  or  restored  by  mechamcal  processes  ; 
and  hence  we  find,  that  the  respiratory  apparatus  performs  an 
important  office,  not  only  in  remedying  temporary  disturbances 
of  the  circulation,  but  also,  when  these  are  diseased^  they  create 
disorders  of  the  heart, 
by  changes        J  havc  explained  how  the  circulation  is  changed  by  those 

in  respira-  _  ...  ... 

tion.  various  changes  in  respiration  which  are  resorted  to  instinctively 

by  the  animal  economy,  not  only  to  relieve  temporary  disturbances 
to  which  the  circulation  is  subject,  but  also  by  the  vis  medi- 
catrix,  to  restore  the  balance  of  the  circulation  in  some  of  those 
derangements  which  are  caused  by  diseases  in  the  heart.  Now, 
these  acts  which  Nature  employs,  point  out  the  principles  on 
which  the  most  rational  artificial  means  of  treatment  should  be 
conducted,  and,  indeed,  the  great  influence  which  modifications  in 
respiration  have  on  the  action  of  the  heart  opens  an  interesting 
field  of  inquiry,  pointing  out  a  channel  for  relieving  disturbances 
in  the  circulation  which  has  not  met  with  that  consideration 
which  it  so  well  merits. 

The  means  of  imitating  some  of  these  processes  of  the 
economy  by  which  disturbances  of  the  circulation  are  restored, 
consist  in  those  which  shorten  or  prolong  either  the  inspirations 
or  the  expirations. 

The  inspirations  may  be  shortened  by  keeping  the  mouth 
shut,  thus  inspiring  only  through  the  nostrils ;  or  by  placing  a 
belt  round  the  chest,  so  as  to  prevent  the  expansion  of  its 
parietes ;  and  respiration  may  be  variously  modified  by  swinging 
and  by  rotatory  motions  ;  by  sea-sickness,  emetics,  and  sternuta- 
tories. 

nXraf  pro-  whilst  somc  of  the  mechanical  processes  employed  by  the 

cessescaniiot  animal  economy  can  be  imitated,  there  are  others  which  are 

beyond  the  reach  of  art.    We  have  no  remedial  means  which 

imitate  sobbing,  sighing,  laughing,  crying,  or  coughing,  though. 
See  page  71.   as  I  have  cndeavourcd  to  explain,  all  these  acts  are  employed  by 

the  economy,  and  have  a  distinct  effect  in  relieving  temporary 

disturbances  in  the  circulation, 
efferts  of         There  are  some  disturbances  in  the  heart  which  can  be  relieved 
inspiiafion.        ^^^^^^^(1  the  inspirations. 

I  have  formerly  shown  that  \i  is  necessary  in  the  healthy  con- 
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dition  of  the  thoracic  viscera  to  inflate  the  bronchi  only  to  a 
certain  extent,  in  order  to  preserve  the  free  circulation  in  the 
pulmonary  capillaries ;  and  that  if  the  air-cells  be  distended 
beyond  such  limits,  the  circulation  of  the  capillaries  will  then  be 
obstructed,  and  pulmonary  congestion  will  necessarily  follow,        see  page  68. 

In  order,  therefore,  to  prevent  the  air-cells  from  being  too 
much  distended,  if  the  mouth  be  kept  shut  during  inspiration, 
a  very  consideraby  less  expansion  of  the  chest  is  produced  than 
what  takes  place  when  a  full  inspiration  is  made  with  the  mouth 
open. 

This  interesting  anatomical  fact,  described  by  Home,  which  has  Modes  of  ^ 
hitherto  been  quite  disregarded  by  pathologists,  affords  not  only  inspiration, 
a  satisfactory  explanation  of  certain  contrivances  which  have  been 
resorted  to  for  enabling  persons  to  perform  bodily  exertions,  but 
also  explains  the  operation  of  those  means  which  experience  has 
taught  afford  relief  in  some  ailments  of  the  chest. 

For  running  a  race,  as  has  been  already  remarked,  it  is  the  shutting 

"  J  ^  tlie  mouth. 

usual  practice  for  persons  to  keep  a  pebble  or  some  such  sub- 
stance in  their  mouth,  which  has  the  effect  involuntarily  of  keep- 
ing it  constantly  shut,  and  I  have  mentioned  a  person  who  had 
a  great  reputation  for  teaching  elocution,  and  who  taught  the 
student  to  acquire  the  habit  of  reading  aloud  for  a  lengthened 
time  by  keeping  the  mouth  shut  during  each  insi)iration,  so 
that  in  both  cases  the  inspirations  w'ere  limited  and  the  bronchi 
prevented  from  being  so  much  distended  as  to  cause  any  See  page  7o. 
obstruction  to  the  circulation  in  the  pulmonary  capillaries.  To 
effect  a  similar  purpose,  those  suffering  from  a  disordered  circu- 
lation, and  more  especially  those  who  have  particular  kinds  of 
coughs,  resort  to  various  contrivances,  the  modus  operandi  of 
which  can  be  satisfactorily  explained.  The  influence  of  limiting 
the  inspirations  on  the  action  of  the  heart  may  be  also  illus- 
trated by  the  good  effects  of  lozenges,  so  commonly  made  use  of 
to  relieve  coughs  ;  for  the  necessary  consequence  of  the  mouth 
being  kept  shut  by  a  lozenge  is,  that  breathing  is  carried  on 
through  the  nostrils  only,  and  thus  the  air-cells  of  the  lungs  are 
not  sufficiently  distended  to  impede  respiration,  which  would 
happen,  if  the  inspirations  were  more  full  and  complete  by  air 
being  also  admitted  through  the  mouth. 

2  s 
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eas«.  A  gentleman  who  had  an  embarrassment  in  his  breathing, 

kept  a  pebble  in  his  mouth  for  fifteen  months,  from  which  he 
experienced  great  relief. 

Inspiration  can  also  be  limited  by  apjjl^  ing  a  belt  or  bandage 
aVan'd^.'e^    round  tlic  waist,  sufficiently  tight  to  prevent  the  expansion  of 
round  tiie      the  clicst  during  inspiration,— a  practice  not  unfrequently  adopted 
by  persons  who  are  about  to  make  great  muscular  efforts  ;  and 
it  may  also  be  employed  to  relieve  disturbances  in  the  heart. 
Case  re-  "  A  bandage  was  applied  pretty  tightly  round  the  chest  and 

Dr.  Gibbs,  part  of  the  abdomen,  in  a  patient  whose  respiration  was  very 
laborious,  and  who  had  been  bled  and  had  tried  other  remedies 
for  three  days  previous.  The  breathing  became  gradually  more 
easy  ;  and  in  the  course  of  twenty-four  hours  it  became  so  easy, 
that  the  patient  could  walk  gently  about  the  house.  The  young 
woman,  who  was  about  twenty  years  of  age,  had  enjoyed  good 
health  until  a  w'cek  before  the  dyspnoea  commenced." 
Influence  of      The  relief  in  breathing  which  is  obtained  by  limiting  the 

Juil  inspira-     .....  .  .       .  . 

tions.  inspirations  is  directly  opposed  to  that  relief  which  is  obtained  in 
certain  affections  of  the  head,  in  which  one  of  the  most  remark- 
able features  is,  very  full  inspirations  accompanied  with  deep 
sighs. 

Seepage58.  I  have  already  shown,  tliat,  by  the  act  of  inspiraiion,  the  return 
of  the  venous  blood  to  the  lungs  is  accelerated,  the  expansion  of 
the  chest  causing  it  to  be  pressed  forward  by  the  agency  of  the 
atmospheric  pressure  into  the  veins  of  the  right  heart ;  thus 
assisting  the  circulation  in  both  cav(s  veins.  But  when,  from 
any  cause,  a  preternatural  quantity  of  blood  stagnates  within  the 
head,  the  ins})irations  then  become  lengthened,  which,  by  still 
further  increasing  the  velocity  in  the  current  of  the  venous  blood, 
causes  any  superabundant  quantity  to  be  abstracted  from  the 
brain. 

On  this  principle  can  be  explained  the  temporary  relief  obtained 
in  some  head- aches  by  protracted  and  very  full  inspirations,  and 
the  involuntary  long  inspirations  and  deep  sighs  which  are  fre- 
quently observed  in  those  suffering  from  disease  of  the  brain,  and 
Avhich  would,  undoubtedly,  facilitate  the  return  of  the  venous 
blood  from  the  head. 
Seepage 71.       Cases  of  discascd  heart  have  already  been  alluded  to,  where,  by 
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modifying  the  breathing,  temporary  disturbances  in  the  circulation  ^j'^Iff^''^^. 
could  be  restored  ;  so  that  it  is  easy  to  comprehend  how  irregu-  inDiiiCiea-  i 

„  ,  .  .         lions  in 

larities  in  the  heart  s  action  may  oiteii  cause  clianges  in  respira-  respiration.  , 
tion,  and  how,  by  these  changes  the  hurtful  effects  of  the  j 
irregular  action  of  the  heart  iu  altering  the  supply  of  blood  to  i 
particular  organs  arc  thus  warded  off. 

The  effects  of  sneezinn  upon  the  action  of  the  heart,  and  of  the  Effi^cts  of 
remarkable  consent  between  the  organ  of  smell  and  the  central  lories. 
organ  of  the  circulation  I  have  already  pointed  out ;  and  it  has 
also  been  mentioned,  that  the  act  of  sneezing  sometimes  appears 
to  be  a  symptom  of  a  disturbed  circulation.  On  the  other  hand, 
particular  smells  cause  a  disturbance  of  the  heart ;  so  that  the 
reciprocal  influence  of  these  two  organs  explains  the  remedial 
effects  of  sternutatories  on  the  circulation. 

I  have  mentioned  the  case  of  a  lady  with  a  disordered  heart.  Effects  of 
who  had  frequently  been  attacked  with  syncope,  and  who  acci-  ' 
dentally  discovered  that  she  could  ward  oflp  a  paroxysm  by  an 
alteration  in  breathing,  which  she  made  by  the  effort  of  singing. 

A  youth  with  an  irritable  heart  was  often  attacked  with  fits,  ^^^^^  speak- 
and  when  he  was  warned  of  their  approach  he  used  to  be  able 
greatly  to  mitigate  the  paroxysm  by  repeating  a  few  sentences  in 
a  subdued  tone  of  voice. 

The  deranged  state  of  the  heart  which  is  present  during  an  cuiative 
hysteric  paroxysm  has  been  relieved  by  modifying  respiration  by  swingiiig. 
the  motion  of  sxoinying. 

"  A  young  lady  affected  with  hysteria  thought  of  a  remedy  cascs  re 
for  herself  to  check  the  convulsive  fits.     "Whenever  she  felt  Mr!'crocken 
intimation  of  an  approaching  attack,  she  instantly  repaired  to 
the  garden,  where  there  was  a  swing  fixed  up  ;  and  swinging 
invariably  relieved  her.    She  had  been  carried  to  it,  even  iu  the 
midst  of  a  paroxysm,  when  it  might  have  been  thought  imprac- 
ticable, from  the  violent  agitations ;  yet  the  moment  the  swing  ' 
was  put  in  action  the  paroxysm  ceased." 

This  remedy  was  adopted  by  Mr.  Crocker  in  a  case  of  hysteria 
in  a  girl  nineteen  years  of  age.    "  She  was  taken  out  of  doors  to 
the  swing  in  a  child's  chair,  on  accoimt  of  her  being  partly  ^ 
deprived  of  the  use  of  her  lower  extremities  ;  and  it  Avas  found 
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that  the  action  of  the  child's  chair  had  an  effect  almost  similar 
to  that  which  the  swing  had  m  the  other  patient." 

When  the  action  of  the  heart  has  hecome  extremely  languid, 
or  when  it  has  even  ceased  to  beat,  as  in  some  cases  of  syncope 
and  asphyxia,  its  action  may  be  restored  by  artificial  respiration, 
employing,  at  the  same  time,  those  means  which  invigorate  the 
heart's  action,  such  as  the  administiation  of  alcohol  and  ammo- 
nia, and  the  compression  of  the  arteries  of  the  extremities. 

Such,  indeed,  is  the  influence  of  respiration  on  circulation, 
that  we  have  it  in  our  power  to  produce  very  considerable  changes 
in  the  action  of  the  heart,  either  by  quickening  or  retarding 
Seepage  71.  respiration. 

John  Hunter,  we  are  told  by  his  biographer,  on  one  occasion, 
when  both  respiration  and  circulation  had  for  some  time  ceased, 
saved  his  life  by  making  a  powerful  effort  to  respire.  After 
having  taken  a  dose  of  laudanum,  whilst  he  was  walking  about 
the  room,  hecast  his  eyes  upon  the  looking-glass,  and  observed  his 
countenance  to  be  pale,  his  lips  white,  giving  the  appearance  of 
a  dead  man.  This  alarmed  him,  and  led  him  to  feel  for  his 
pulse,  but  he  found  none  in  either  wrist :  he  now  thought  his 
complaint  serious  ;  several  physicians  of  his  acquaintance  were 
sent  for,  but  none  of  them  could  find  a  pulse  ;  the  pain  still 
continued,  but  he  found  himself  at  times  not  breathing.  Being 
afraid  of  death  soon  taking  place  if  he  did  not  breathe,  he 
produced  the  voluntary  act  of  breathing  by  working  his  lungs 
by  the  power  of  the  will ;  the  sensitive  principle,  with  all  its 
effects  on  the  machine,  not  being  in  the  least  affected  by  the  com- 
plaint. In  this  state  he  continued  for  three  quarters  of  an  hour, 
in  which  time  frequent  attempts  were  made  to  feel  the  pulse, 
but  in  vain ;  however,  at  last  the  pain  lessened,  and  the  pulse 
returned,  although  at  first  but  faintly,  and  the  involuntary 
breathing  began  to  take  place." 

Artificial  breathing  has  been  employed  to  restore  life  when 
apparently  extinguished  from  a  want  of  power  in  the  heart  to 
circulate  the  blood. 

In  asphyxia  from  drowning,  hanging,  or  breathing  noxious 
gases,  artificial  respiration  is  a  most  powerful  restorative  process  ; 
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and  when  the  heart's  action  is  destroyed  by  poisons,  artificial 
respiration  is  no  less  useful  in  restoring  animation. 

A  remarkable  example  of  a  man,  "  dead  in  appearance,"  and  in 
whom  no  pulse  in  the  heart  and  in  the  arteries  could  be  dis- 
tinguished, from  having  breathed  a  noxious  gas  in  a  coal-pit,  was 
completely  resuscitated  by  artificial  respiration, 

"  The  colour  of  the  skin  of  his  body  was  natural,  except  case  re- 
where  it  was  covered  with  coal-dust ;  his  eyes  were  staring  open,  MnTos'sacii. 
and  his  mouth  was  gaping  wide ;  his  skin  was  cold  ;  there  was 
not  the  least  pulse  in  either  heart  or  arteries,  and  not  the  least 
breathing  could  be  observed ;  so  that  he  was  in  all  appearance 
dead.  I  applied  my  mouth  close  to  his,  taking  hold  of  his 
nostrils  with  one  hand,  and  holding  my  other  on  his  breast  at 
the  left  nipple ;  I  blew  my  breath  as  strong  as  I  could,  raising 
his  chest  fully  with  it,  and  immediately  I  felt  six  or  seven  very 
quick  beats  of  the  heart  ;  his  thorax  continued  to  play,  and  the 
pulse  was  felt  soon  after  in  the  arteries.  I  then  opened  a  vem 
in  his  arm,  which,  after  giving  a  small  jet,  sent  out  the  blood  in 
drops  only,  for  a  quarter  of  an  hour,  and  then  he  bled  freely  ; 
in  the  meantime,  I  caused  him  to  be  pulled,  pushed,  and  rubbed, 
to  assist  the  motion  of  his  blood  as  much  as  I  could  ;  washed 
his  face  and  temples  with  water,  and  rubbed  sal  volatile  on  his 
nose  and  lips.  Though  the  lungs  continued  to  play,  after  I  had. 
first  set  them  in  motion,  yet  for  more  than  half  an  hour  it  was 
only  as  a  pair  of  bellows  would  have  done,  that  is,  he  did  not  so 
much  as  groan,  and  his  eyes  and  mouth  remained  both  open, 

"  After  about  an  hour  he  began  to  yawn,  and  to  move  his  eye- 
lids, hands,  and  feet ;  I  then  put  water,  into  which  I  had  dropped 
some  sal  volatile,  into  his  mouth,  which  he  swallowed,  and 
caused  him  to  be  carried  into  a  house  hard  by,  where  I  set  him 
in  a  chair,  reclining  backwards.  In  an  hour  more  he  came 
pretty  well  to  his  senses,  apd  could  take  drink,  but  knew  nothing 
of  all  that  had  happened  after  his  lying  down  at  the  foot  of  the 
ladders,  till  his  waking  as  it  were  in  his  house. 

"  Within  four  hours  he  walked  home,  and  in  as  many  days  Edinburgh 
returned  to  his  work,"  Essays,  1744, 

Here  it  may  be  noticed,  that  besides  the  mode  of  restoring 
respiration  by  inspiring  into  the  mouth,  or  by  inflating  the  lungs 
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through  the  nostrils  with  a  pair  of  hcllows,  the  thorax  may  be 
alternately  compressed  and  expanded  by  pressing  it  with  the 
hands,  the  elastic  nature  of  the  materials  of  which  it  is  composed 
being  sufficient  to  cause  its  subsequent  expansion. 

The  movements  of  the  chest  during  the  act  of  vomiting  have 
also  been  had  recourse  to  as  a  means  of  restoring  respiration  ; 
Holland's      and  an  emetic  is  used  by  coal-miners,  to  reheve  the  asiphyxui 

Notes  and  ,  .  ,    .  i  i      i         i  •  • 

iieiiections.    which  IS  caused  by  breatinng  impure  air. 

So  powerful  is  the  eflFect  of  respiration  on  the  action  of  the 
heart,  that  artificial  breathing  has  been  successfully  employed 
United  Ser-    for  restoring  animals  in  whom  hfe  had  been  apparently  destroyed 

vice  Journal,  •         t  i  •  i  • 

18 1!),  p.  237.  by  poison,  for  the  purpose  of  curing  disease,  the  poison  having 
been  administered  to  destroy  animation  during  a  sufficient  length 
of  time  to  arrest  the  progress  of  the  disease. 

How  far  it  may  ever  be  expedient  to  imitate  such  experiments, 
and  extinguish  human  life  for  a  while,  in  order  to  cure  diseases, 
and  restore  it  again  after  the  disease  is  subdued,  is  a  matter  of 
grave  consideration.  At  the  same  time,  we  cannot  help  being 
struck  with  the  use  that  has  been  made  of  chloroform,  the  effects 
of  which  closely  approximate  to  the  experiments  made  with  the 
wourali  poison.  The  approximation  is  the  more  remarkable, 
when  we  consider  that  this  poison  is  a  compound,  of  which  one 
of  the  essential  elements  is  the  red  cmt.* 

"  The  experiment  of  resuscitation  having  succeeded,  it  was 
very  natural  to  suppose  that  efforts  w'ould  be  made  to  turn  it  to 
advantage  ;  for  it  was  conjectured  that,  if  existence  could  be 
destroyed  and  restored  again,  the  destruction  of  existence  might 
also  remove  local  or  organic  disease,  and  the  artificial  respiration 
produce  a  new  life  in  every  sense  of  the  term.    The  first  trial 


*  "  A  day  or  two  before  the  Mascoushi  Indian  prepares  his  poison,  he  goes  into  the 
forest  in  quest  of  his  ingredients.  A  vine  grows  these  wilds  which  is  called  wotirali. 
It  is  from  this  that  the  poison  takes  its  name,  and  it  is  the  principal  ingredient.  When 
he  has  procured  enough  of  this,  he  digs  up  a  root  of  a  very  bitter  taste,  ties  them 
together,  and  then  looks  about  for  two  kinds  of  bulbous  plants,  which  contain  a  green 
and  glutinous  juice.  He  fills  a  little  quake,  which  he  carries  on  his  back,  with  the 
stalks  of  these  ;  and,  lastly,  ranges  up  and  down  till  he  finds  two  species  of  ants.  One 
of  tliem  is  very  large  and  black,  and  so  venomous  that  its  sting  produces  a  fever;  it  is 
most  commonly  to  be  met  with  on  the  groimd.  The  other  is  a  little  red  ant,  which 
stings  like  a  nettle,  and  generally  has  its  nest  under  the  leaf  of  a  s\\mh."—iyalei  ton's 
Wanderings  in  Guiana. 
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of  this  was  made  by  Mr.  Sewell,  an  eminent  veterinary  surgeon 

of  London,  on  a  horse  labouring  under  tetanus  and  locked  jaw. 

The  poison  was  inserted  in  the  fleshy  part  of  the  shoulder,  and 

in  ten  minutes  apparent  death  was  produced.    Artificial  rcspira-  uniiid  ftr- 

tion  was  commenced,  and  persevered  in  for  four  hours,  when  re-  1839.'' 

animation  took  place,  and  all  the  symptoms  of  tetanus  were  cured." 

Exercise. — As  involuntary  muscular  movements  are  one  of  those  Sce  l  agc  50. 
means  employed  by  the  vis  medicatri.v  naturcB  in  order  to  in- 
vigorate the  heart,  the  beneficial  as  well  as  the  hurtful  effects  of 
the  different  kinds  of  exercise  in  those  who  arc  afflicted  with 
maladies  of  the  heart,  may  be  satisfactorily  explained. 

In  a  fit  of  syncope,  and  also  in  other  paroxysms,  convulsive 
movements  take  place  towards  their  terminations,  the  musculo- 
cardiac  function  increasing  the  quantity  of  blood  within  the  heart, 
and  thus  restoring  the  vigour  of  the  circulation  :  and  for  the  same 
reason  the  muscular  movements  which  are  made  in  the  various 
kinds  of  exercises  produce  their  good  effects  by  increasing  the 
blood  in  the  heart,  and  consequently  its  vigour. 

"  Gymnastic  Physic  "  was  inculcated  as  a  useful  branch  of  the 
healing  art  by  the  earliest  physicians.  Esculapius  ordered  "some 
to  ride  on  horseback,  and  to  exercise  themselves  in  their  arms  ; 
and  he  showed  them  the  several  sorts  of  motions  they  were  to 
express,  and  after  what  manner  they  were  to  be  armed." 

But  when  the  heart  is  disturbed,  all  those  exercises,  so  useful 
in  preserving  health,  now  become  more  or  less  injurious. 

And  every  movement  which  tends  to  increase  the  quantity  of 
the  heart's  blood,  ought  especially  to  be  guarded  against  by  those 
who  suffer  from  a  disease  of  the  heart.  ]\Iedical  records  abound 
with  cases  of  persons  with  cardiac  disease  dying  suddenly  from 
some  inordinate  muscular  exertion,  or  violent  mental  excitement : 
these,  either  causing  a  congestion  of  blood  which  the  diseased 
heart  could  not  evacuate,  and  in  many  instances  even  rupturing  seejv.gi' 120. 
the  heart's  parietes.  John  Hunter,  who  had  a  diseased  heart, 
dropped  down  lifeless  when  in  a  violent  passion;  and  Abercromby 
expired  from  a  rupture  of  the  right  auricle  whilst  making  an 
effort  to  evacuate  the  bowels ! 

Best.' — Bodily  tranquillity  is  of  essential  utihty  in  the  (rcat- 
meut  of  diseases  of  the  heart.     The  action  of  the  herrt  being 


320         OBSERVATIONS  ON  THE   REMEDIES  EMPLOYED. 


increased  by  the  slightest  muscular  movement,  the  influence  of 
the  perfect  repose  of  the  muscular  system  must  be  a  useful  cura- 
tive means  in  many  diseases  of  the  circulation. 

The  system  of  treating  Aneurism  recommended  by  A'^alsalva 
has  much  of  its  benefit  derived  from  the  perfect  rest  so  strictly 
enjoined  along  with  the  depletive  system  ;  and  I  am  convinced 
that  in  many  diseases  of  the  heart  much  benefit  may  be  derived 
by  perfect  bodily  repose,  whilst  there  is  nothing  more  remark- 
able, in  almost  every  disorder  of  the  heart,  than  the  pernicious 
effects  of  any  muscular  exertion. 

Bloodletting. — Of  the  remedies  employed  for  the  treatment  of 
diseases  of  the  heart,  there  are  none  more  important  than  those 
means  by  which  we  can  either  increase  or  diminish  the  quantity 
of  the  heart's  blood. 

The  curative  effects  of  abstracting  blood  in  diseases  of  the 
heart  are  two-fold ;  the  oneproduced  by  changes  in  the  circulat- 
ing apparatus,  from  a  diminution  in  the  quantity  of  the  fluid 
contents  of  the  heart's  cavities ;  and  the  other,  by  abstracting 
from  the  system  a  portion  of  the  vital  element  in  those  affections 
of  the  heart,  wherein  some  morbid  alteration  has  taken  place,  or 
in  the  inflammatory  diseases  of  its  different  tissues ;  in  such  cases 
the  effects  of  bloodletting  being  the  same  as  when  it  is  em- 
ployed in  the  treatment  of  inflammatory  diseases  of  other  organs. 
But  the  effect  of  abstracting  blood  when  the  cavities  of  the  heart 
have  become  congested,  has  no  analogy  to  the  effects  of  that 
remedial  means  in  any  disease  of  any  other  organ  ;  for  there  is 
no  organ  in  which  the  blood  is  contained  elsewhere  than  in  the 
blood-vessels. 

The  blood  in  the  heart  may  be  diminished,  either  by  abstracting 
it  from  the  system,  or  it  may  be  removed  from  the  heart  to  some 
distant  part  of  the  body  ;  both  which  processes,  I  have  already 
pointed  out,  are  resorted  to  by  the  animal  economy  for  the  cure  of 
disease. 

Bloodletting  Of  the  curativc  processes  employed  by  nature  there  is  rer- 
an imitation  i     J  j 

of  nature.  tainly  no  one  more  remarkable,  or  more  worthy  of  imitation 
in  the  treatment  of  the  disorders  of  the  heart,  than  spontaneous 
hcBmorrhages, — such  bleedings  taking  place  either  from  the  nasal, 
the  bronchial,  the  cerebral,  or  the  portal  vessels ;  and  many  are 
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the  persons  who  at  some  remote  period  of  Ufe  had  lost  repeated 

and  perhaps  large  quantities  of  blood,  and  -who  can  narrate  the  I 

history  of  an  aftection  of  the  chest,  which  had  entirely  vanished 

from  the  period  of  the  haemorrhage. 

Bloodletting  may  be  considered  one  of  the  most  valuable 
curative  means  in  the  treatment  of  diseases  of  the  heart.     The  I 
abstraction  of  blood  is  no  less  useful  in  mitiovatins;  the  inflamma- 

o       ~  utiUty.  I 

tory  affections  of  the  heart's  structure,  as  it  is  in  subduing  those  ' 
diseases  in  other  organs  ;  and  it  is  the  only  means  which  we 
possess  of  removing  blood  when  a  superabundant  quantity  is  col- 
lected in  the  cavities  of  the  heart,  or  when  it  is  in  a  state  of  con-  \ 
gestion. 

It  may,  indeed,  be  said,  that  there  is  almost  no  malady  to  which 
the  heart  is  liable,  wherein  bloodletting  is  not  useful  during  at  least 
some  period  of  its  progress. 

In  the  treatment  of  disorders  of  the  heart,  blood  may  therefore  Two  differ-  j 
be  abstracted  for  either  of  two  very  different  purposes  :  it  may  be  effected  bj^it!  I 
employed  to  relieve  a  congestion  of  the  cavities  of  the  heart,  or  j 
to  subdue  an  inflammatory  state  of  any  of  the  heart's  structures  ; 
and  the  difference  of  the  modus  opei'andi  of  bloodletting  in  these 
two  cases,  will  point  out  the  rules  by  which  we  ought  to  be  guided  i 
in  adopting  it  in  each  of  them.  '  I 

In  all  inflammatory  affections  of  the  heart,  bloodletting  is  a  ! 
remedy  as  powerful  as  it  is  in  the  cure  of  inflammatory  affections  I 
of  other  organs  ;  and  the  general  rules  usually  followed  for  adopt- 
ing it  are  the  same  in  both. 

"  In  all  the  Meymasice,  where  the  pulse  is  the  chief  indication  Wilson's 

.  Lectures  on 

for  the  treatment,  we  m  lact  do  notnmg  but  mitigate  the  state  of  tiie  vascular 
the  heart."  ' 

The  quantity  of  blood  which  ought  to  be  removed  in  disorders  The  quantity 
of  the  heart,  is  an  essential  point  to  determine  in  all  cases  remo"vccu° 
where  bloodletting  is  resorted  to.  As  a  general  rule,  I  may 
remark,  that  whilst  in  inflammatory  affections  of  the  heart 
bloodletting  should  be  employed  to  the  same  extent  as  in  inflam- 
matory affections  of  equal  severity  and  accompanied  by  febrile 
symptoms  of  equal  violence  in  other  vital  organs  ;  yet,  in  all  cases 
of  congestion,  bloodletting  must  be  resorted  to  with  great  caution ; 
for  although  in  inflammatory  affections  nothing  subdues  the  symp- 

2  T 
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toms  so  effectually  as  even  a  protracted  state  of  syncope  from  the 
loss  of  blood,  yet  a  fainting  state  is  to  be  particularly  guarded 
ag-ainst  where  there  is  merely  a  sanguineous  congestion  ;  for  should 
syncope  be  produced  under  such  circumstances,  there  is  danger 
of  the  patient  not  recovering  from  it. 

We  are  also  to  consider  the  comparative  effects  of  general  and 
of  local  bloodletting. 

I  have  explained  at  considerable  length  in  another  work*  the 
indications  by  which  we  should  be  guided  in  adopting  one  or  other 
of  these  modes  of  bloodletting ;  laying  it  down  as  a  general  rule, 
that  general  is  preferable  to  local  bleeding  in  those  diseases  accom- 
panied with  fever ;  whereas,  in  disorders  which  are  not  accom- 
panied by  any  febrile  excitement,  local  bloodletting  is  preferable  to 
general  bloodletting. 

This  rule  is  not,  however,  so  invariably  applicable  to  the  treat- 
ment of  affections  of  the  heart  as  to  those  of  some  other  organs  ; 
from  the  circumstance,  that  the  relations  of  the  heart  to  the  blood 
are  very  different  from  the  relations  of  the  vital  fluid  to  the  other 
organs  of  the  body. 

In  all  cases  of  inflammatory  diseases  of  the  heart  accompanied 
by  a  febrile  state  of  the  system,  general  bleeding  will  be  found 
preferable  to  local  bleeding  ;  but,  on  the  other  hand,  in  all  cases 
of  sanguineous  congestion,  whether  in  the  cavities  of  the  heart  or 
coronary  vessels,  leeches  ought  to,  in  most  instances,  be  preferred  to 
phlebotomy ;  for,  by  adopting  this  mode  of  abstracting  blood,  we 
completely  avoid  all  those  dangers  which  may  arise  from  general 
bloodletting  being  carried  too  far. 
Aavant^sas       One  great  advantage  of  bleedins;  by  leeches  is  derived  from  the 

of  leeches.        .  .  o  ./ 

cil'curastance,  that  the  quantity  of  blood  which  they  withdraw 
seems  to  depend,  at  least  in  a  great  degree,  on  the  fulness  or  par- 
ticular condition  of  the  vessels  of  the  part  where  they  are  applied : 
SO  that  a  certain  number  of  leeches  will  withdraw  much  more  blood 
if  applied  on  the  arm  of  an  inflamed  hand,  than  the  same  number 
applied  on  the  arm  of  the  sound  hand  of  the  same  person.  Hence, 
the  propriety  and  safety  of  this  mode  of  abstracting  blood  in  dis- 

*  "  On  Bloodletting ;  giving  an  acconnt  of  its  Curative  effects,  with  rules  for  employing 
both  Local  and  General  Bloodletting  in  the  treatment  of  Diseases."  By  James  Wardrop, 
il.D.,  1835. 
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orders  of  the  heart;  the  quantity  evacuated  by  any  given  number  of 
leeches  not  depending  on  any  preconceived  notion  of  what  might 
be  required  for  the  rehef  of  the  disease. 

Indeed,  nothing  shows  more  the  preference  which  ought  to  be 
given  to  the  use  of  leeches  to  other  modes  of  bloodletting  than 
the  difference  in  the  quantity  of  blood  which  is  abstracted  by  them 
in  a  succession  of  bleedings  on  the  same  patient,  each  application 
yeilding  less  and  less  blood  in  proportion  to  the  abatement  of  the 
symptoms  and  the  diminution  of  the  fulness  of  the  vessels,  and 
consequently  pointing  out  in  almost  every  case  the  propriety  of 
pursuing  or  of  discontinuing  the  depletive  system. 

In  disorders  of  the  heart  the  leeches  may  be  applied  to  any  part  Their  appii- 
of  the  parietes  of  the  chest;  but  the  cardiac  region  is  generally  to  be  chest, 
preferred.  The  free  inosculation  of  the  external  and  internal 
mammary  arteries,  the  vascular  communication  between  the  internal 
mammary,  and  the  arteries  of  the  pericardium,  and  the  inoscula- 
tions between  these  arteries  and  the  coronary  or  nutrient  arteries 
of  the  heart  itself,  sufficiently  explain  the  decided  benefit  which 
is  derived  from  this  mode  of  abstracting  blood  in  the  disorders  of 
the  heart. 

The  number  of  leeches  which  ought  to  be  applied  to  the  parietes  Tiie  number 

-    _       ,  ,       T  •  1        •  1  ■    •         •  to  be  eni- 

of  the  chest  also  deserves  consideration  ;  and  it  is  a  circumstance  ployed, 
of  importance  to  be  aware,  that  the  bleeding  from  their  wounds 
is  not  in  the  ratio  of  the  number  which  is  applied,  as  is  usually 
supposed  :  and  so  much  the  contrary  is  this  the  case,  that  I  have 
been  often  surprised  to  find  three  or  four  leech-bites  bleed  much 
more  in  proportion  to  what  double  or  treble  their  number  would 
have  done ;  and,  from  this  circumstance,  whatever  explanation  of 
it  be  offered,  I  have  long  been  in  the  practice  of  using  only  three 
or  four  leeches ;  whereas,  formerly,  in  similar  cases,  never  less 
than  two  or  three  times  that  number  would  have  been  applied. 

Leeches  may  also  be  applied  to  the  feet  as  well  as  to  the  chest  in  Applied  t» 
disorders  of  the  heart ;  and  however  inexplicable  this  may  be,  I 
have  had  ample  opportunities  of  testing  the  comparative  utility  of 
this  mode  of  bloodletting  in  affections  of  the  heart,  being  in  the 

,      ,  ,  Comparative 

habit  of  recommending  the  leeches  to  be  alternately  applied  to  eirects  from, 
the  chest  and  feet,  and  leaving  the  patient  afterwards  to  repeat 
whichever  mode  afforded  the  greatest  relief ;  and  iu  many  cases 
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a  decided  ])reference  has  been  given  to  their  application  to  the 
feet. 

Ciij)pin(j  is  a  mode  of  abstracting  blood,  the  effects  of  which 
are,  in  some  respects,  similar  to  the  application  of  leeches.  When 
the  cupping  is  employed  upon  the  back  of  the  neck  or  between  • 
the  shoulders,  it  appears  to  me  to  be  an  eligible  mode  of  abstract- 
ing blood  in  diseases  of  the  heart ;  because  the  vessels  from  which 
the  blood  is  abstracted  ramify  with  the  intercostal  and  mammary 
arteries.  Cupping  does  not,  however,  possess  the  advantage  of 
leeches,  which,  as  I  have  said,  cause  a  flow  of  blood  in  proportion 
to  the  congestion  of  the  vessels  which  they  bite  ;  whereas,  the 
quantity  of  blood  to  be  extracted  by  cupping  can  only  be  regulated 
by  the  changes  produced  on  the  radial  and  cardiac  pulses. 

There  is,  too,  an  effect  of  cupping  materially  different  from  that 
produced  by  the  application  of  leeches.  The  action  of  the  cup- 
ping-glasses, as  well  as  the  pain  they  create,  cause  a  large  flow  of 
blood  to  the  parts  upon  which  they  are  applied  ;  and,  in  employ- 
ing cupping  on  other  parts  of  the  body,  we  often  find  that  the 
flow  of  blood  to  the  diseased  part  caused  by  the  glasses,  does  more 
harm  than  the  relief  from  the  abstraction  of  the  blood. 
Se^effects  of  another  work*  I  have  endeavoured  to  explain,  at  some  length, 

abstracting    the  differences  in  the  curative  effects  of  abstracting  arterial  and 

venous  and  ^ 

arterial        vetious  blood, — a  subiect  which  had  never  claimed  the  notice  of 

Wood.  -      .        .  . 

physiologists  ;  arteriotomy  being  recommended  in  preference  to 

venesection,  merely  for  the  purpose  of  getting  a  larger  quantity 
of  blood  withdrawn  in  a  shorter  time,  especially  in  affections  of 
the  head.  It  is,  however,  quite  evident  that  the  influence  of  ab- 
stracting venous  or  arterial  blood  must  be  very  different,  what- 
ever be  the  claim  that  each  of  them  may  have,  as  a  curative 
measure. 

The  removal  of  the  blood  before  the  secretions  and  excretions 
have  been  separated  from  it,  cannot  have  similar  effects  upon  the 
system  as  the  abstraction  of  a  like  quantity  of  blood  after  having 
parted  with  the  essential  elements  of  life. 

The  difference  in  the  physiological  phenomena  resulting  from 
arteriotomy  and  venesection  are  no  less  remarkable.  The  abstrac- 


*  "  On  Bloodletting,"  &:c.,  &c.   By  James  "Wardrop,  M.D.,  1S35. 
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tion  of  venous  blood  causes  little  change  in  the  condition  of  the 
adjacent  venous  system,  the  powers  of  dilatation  which  the  veins 
possess  at  once  receiving  all  the  blood  which  would  have  passed 
by  the  wounded  vessel.  But  when  an  artery  has  been  wounded, 
to  stop  the  bleeding  it  is  necessary  to  divide  it,  and  to  place  a 
ligature  upon  the  bleeding  orifice  ;  and  there  takes  place  almost 
instantly  a  restorative  process — a  process  to  provide  the  parts 
which  have  been  deprived  of  their  arterial  blood  with  a  due 
supply  from  anastomosing  branches  ;  so  that  those  structures 
which  had  become  pale  and  bloodless  whilst  the  arterial  blood 
was  making  its  escape,  may,  immediately  after  the  operation,  be 
observed  to  be  as  much  distended  and  reddened  as  before  it  was 
performed. 

When  investigating  the  changes  in  the  qualities  of  the  blood  The  morbid 
from  disease,  the  chemical  philosopher  has  surely  erred  in  not  the  blood 
analysing  the  arterial  as  well  as  the  venous  blood,  and  comparing  inve"dga*ted. 
the  changes  in  the  two  bloods. 

Those  changes  which  take  place  in  the  arterial  blood  after  it 
has  passed  through  the  various  organs,  and  after  the  different 
secretions  and  excretions  have  been  abstracted  from  it,  must 
render  any  knowledge  we  possess  of  the  diseased  changes  in  the 
venous  blood  totally  inapplicable  to  those  of  the  arterial  blood. 
An  analysis  of  both  bloods  would,  doubtless,  be  of  great  import-  Arterial 
ance,  and  until  chemical  science  reveals  the  changes  which  dis-  diseases 
ease  produces  in  the  arterial  blood,  our  knowledge  of  the  morbid  analyzed, 
characters  of  that  vital  fluid  mvist  remain  extremely  limited  and 
imperfect. 

As  a  therapeutic  agent,  we  know  the  curative  effects  of  blood- 
letting only  by  abstracting  a  quantity  of  it  from  the  system,  or 
from  a  particular  organ  ;  but  bloodletting  is  not  resorted  to  as  a 
remedial  measure  from  any  supposed  changes  in  the  qualities  of 
the  blood. 

The  blood  in  the  heart  may  be  diminished  without  removing  Blood,  how 

°   to  be  di- 

any  portion  of  it  from  the  general  system :  and  this  can  be  minished  in 

1-  ,    1   ,       ,  ■         ^   1  ■  1      the  heart. 

accomphshed  by  the  common  operation  oi  dry-cupping,  or  by 
Junod's  pneumatic  apparatus  applied  to  the  extremities. 

At  the  same  time,  friction,  rubifacicnts,  the  pediluvium  and  the 
manuluvium,  all  produce  their  curative  effects  by  diminishing 
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See  page  1 04. 


the  quantity  of  blood  within  the  heart,  and  thus  assist  in  restor- 
ing the  due  balance  of  the  circulation. 

Dry-cupping  has  been  employed  since  the  days  of  Hippocrates 
"  to  recall  the  course  of  the  blood  which  was  going  where  it 
ought  not  to  be  and  I  have  repeatedly  seen  the  same  beneficial 
effects  result  from  dry-cupping  as  from  local  bleeding. 

A  young  lady  who  had  often  successfully  applied  leeches  to 
the  cardiac  region  to  relieve  congestion,  was  led  to  try  the  effect 
of  dry- cupping  ;  and,  in  future  attacks,  she  experienced,  on  many 
occasions,  as  much  benefit  from  the  dry-cuppings  as  from  the 
bleedings. 

To  diminish  the  quantity  of  blood  in  the  heart  by  increasing 
it  in  the  extremities,  an  ingenious  instrument  was  invented  and 
satisfactorily  applied  by  Junod ;  and  although  the  principle  of 
abstracting  blood  from  one  part  to  another,  by  the  removal  of  the 
atmospheric  pressure,  had  been  employed  as  a  remedial  means, 
yet  originality  is  justly  due  to  Junod's  instrument  and  its  appli- 
cation to  the  treatment  of  disease.* 

His  method  consists  in  employing  a  pneumatic  apparatus,  in 
which  an  arm  or  a  leg  is  so  placed  that  the  quantity  of  blood  in 
the  extremities  can  be  increased  to  any  degree,  and,  consequently, 
a  corresponding  diminution  takes  place  in  its  quantity  in  the 
trunk  of  the  body. 

The  quantity  of  the  heart's  blood  may  be  increased  when  it  is 
required  to  increase  the  vigour  of  the  circulation  ;  and  this  may 
be  accomplished  not  only  by  the  administration  of  internal  reme- 
dies, but  also  by  mechanical  means,  such  as  by  the  compression 
of  the  arteries  of  the  limbs,  by  the  horizontal  posture,  by 
artificial  respiration,  and  by  muscular  movements. 

Ligatures  placed  upon  one  or  more  of  the  extremities  have  the 
effect  of  increasing  the  blood  in  the  heart,  by  impeding  its  flow 
in  the  arteries ;  and  I  have  formerly,  at  considerable  length, 
endeavoured  to  show,  that  the  vigour  of  the  heart  is  restored, 
either  by  placing  a  tight  ligature  upon  a  limb,  or  by  the  pressure 
of  muscles  during  their  contractions. 


•  The  priority  of  invention  has  been  fully  discussed  in  the  Lancet,  Vol.  XL, 
1837—38. 
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This  method  of  restoruig  the  vigour  of  the  heart  is  particularly  cholera  ' 
adapted  to  relieve  syncope ;  and  has  been  successfully  adopted  '""'^^us.  ^ 
by  Dr.  Wise,  in  the  treatment  of  cholera  morbus.    "  When  the 
patients  are  brought  to  the  hospital,  or  when  I  see  them  first  in 
a  collapsed  state  of  cholera,  I  give  a  pill,  composed  of  assafoetida, 
opium,  and  capsicum  ;  and  I  apply  the  tourniquet  to  the  four 
extremities.     This  throws  several  pounds  of  blood  into  the  \ 
trunk,  and  disturbs  and  removes  the  morbid  action  ;  and  thus 
patients  are  cured  when  there  is  no  chance  with  any  other  Lancet, 

T      ,,  Vol.11., 1848. 

remedies. 

The  compression  of  arteries  must,  however,  be  used  in  diseases  And  in 
of  the  heart  with  extreme  caution.  If  fainting  arises  from  a 
languor  of  the  circulation,  such  as  that  which  is  occasioned  by 
the  loss  of  blood,  the  fainting  state  may  then  be  relieved  by 
arterial  compression ;  but  if  syncope  be  caused  by  congestion 
from  changes  in  the  heart's  structure  diminishing  its  expulsive 
powers,  then  the  evil  will,  in  all  probability,  be  increased  by 
increasing  the  quantity  of  blood  in  the  heart. 

This  leads  me  to  repeat  what  has  been  said  of  the  difference 
in  the  condition  of  the  general  system  of  a  person  in  a  state  of 
syncope,  and  of  another  in  a  state  of  apoplexy.  In  syncope  the 
Avhole  of  the  powers  of  organic,  as  Avell  as  of  animal  life,  are 
diminished  according  to  the  degree  of  the  diminution  in  the 
vigour  of  the  circulation ;  whereas,  in  apoplexy,  it  is  the  powers 
of  animal  life  only  which  are  more  or  less  destroyed,  those  of 
organic  life  remaining  unimpaired. 

For  the  relief  of  fainting,  wc  must  therefore  have  recourse  to 
those  means  which  will  invigorate  the  circulation,  Avhich  explains 
the  danger  of  bleeding  in  those  who  are  in  a  state  of  syncope ; 
but  in  apoplexy  the  congestive  condition  of  the  cerebro-spinal 
system  requires  the  abstraction  of  more  or  less  of  the  vital  fluid. 

Emetics  and  Nanseants. — Nausea  and  vomiting  are  two  other 
processes  resorted  to  by  the  economy  to  restore  disturbances  in 
the  circulation,  which  can  be  artificially  imitated,  and  which  are 
employed  as  remedial  measures  in  the  treatment  of  the  disorders 
of  the  heart. 

Considered  separately,  the  phenomena  of  nausea  and  vomiting, 
and  the  influence  of  each  of  these  acts  upon  the  system,  are  so 
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Magendie.  perfectly  different,  that  conflicting  theories  and  conjectures  have 
been  made  in  order  to  explain  their  nature,  and  for  Avhat  purposes 
they  should  be  associated  together  m  order  to  perform  one  act 
in  the  economy. 

The  observations  which  have  been  already  made,  and  the  ex-  i 
plauations  that  I  have  offered  of  their  phenomena,  point  out  the 
influence  of  these  processes  when  artificially  employed  for  the 
treatment  of  diseases  of  the  heart ;  and  when  we  consider  their 
curative  effects,  we  find  that  they  differ  in  each  act,  and  that  they 
may  either  be  separately  produced,  or  that  beneficial  effects  may 
See  page  229.  j^pjgg  ^yjien  both  acts  are  combined. 

The  influence  of  vomiting,  with  nausea,  upon  the  circulation, 
is  of  importance  to  be  kept  in  mind  in  the  treatment  of  disease  ; 
and  I  have  endeavoured  to  show  that  the  vigour  of  the  heart,  and, 
consequently,  the  momentum  of  the  blood's  currents  are  diminished 
by  nausea,  and  that  vomiting,  by  its  mechanical  action  upon  the 
See  page  230.  heart,  co-operatcs  in  restoring  the  disordered  circulation.  ' 

That  there  is  a  great  change  on  the  action  of  the  heart  during 
a  state  of  nausea,  and  an  influence  of  a  Very  opposite  character 
during  a  fit  of  vomiting  is  quite  evident ;  in  proof  of  which  we 
have  only  to  observe  the  changes  in  the  system  during  each  of 
these  conditions. 

In  nmisea  the  countenance  becomes  pale,  and  there  is  a  general 
sensation  of  cold,  a  feeble  pulse,  great  prostration  of  strength, 
along  with  moral  depression. 

But  when  vomiting  commences,  the  face  becomes  flushed,  there 
is  a  sensation  of  general  warmth,  the  pulse  acquires  additional 
vigour,  and,  afte*  the  fit  of  vomiting,  a  general  perspiration  , 
follows.  I 

Though  some  degree  of  nausea  usually  accompanies  vomiting, 
I  have  said  that  nausea  also  takes  place  without  vomiting,  and  is 
resorted  to  by  the  economy  to  relieve  disturbances  in  the  circula. 
tion  ;  and,  at  the  same  time,  it  is  one  of  those  remedial  means  which  ■ 
we  can  imitate  by  medicinal  substances. 

In  the  treatment  of  disorders  of  the  heart,  it  is  generally  ex- 
pedient to  employ  vomiting  with  nausea ;  for  in  those  cases  where  | 
the  affection  of  the  heart  is  sj^mpathetic  of  a  disordered  stomach, 
it  is  not  only  requisite  to  evacuate  the  contents  of  the  stomach, 
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but  also  to  restore  the  balance  of  the  circulation ;  and  where  the 
affection  of  the  heart  is  primary,  not  only  do  we  find  relief  from 
nausea,  but  the  mechanical  effects  of  vomiting  also  contribute 
to  restore  the  disturbed  circulation. 

Vomiting  is  employed  by  the  economy  for  the  purpose  of 
evacuating  noxious  ingesta,  and  in  making  that  evacuation  there 
is  no  effort  made  by  the  abdominal  muscles,  but  the  contents  of 
the  stomach  are  removed  by  its  own  contractile  powers.*  So  far, 
vomiting  may  be  considered  a  mechanical  act ;  but  when  it  is 
accompanied  by  more  or  less  nausea,  then,  besides  evacuating  the 
stomach,  the  powerful  action  of  the  abdominal  and  thoracic 
muscles  produce  changes  in  the  action  of  the  heart. 

There  are  many  disturbances  in  the  action  of  the  heart 
arising  from  the  presence  of  noxious  and  morbid  secretions  in 
the  stomach,  wherein  relief  is  obtainable  by  their  evacuation. 

Sometimes  the  effects  of  noxious  food  in  disturbing  the  circu- 
lation are  apparent  soon  after  it  has  been  received  into  the 
stomach,  and  these  disturbances  are  immediately  relieved  by  an 
emetic ;  and  how  frequently  it  happens,  that  the  life  of  the 
suicide  is  spared  by  the  dose  of  poison  being  so  large  as  to 
cause  instant  vomiting ! 

Food  of  an  improper  quality  sometimes  remains  in  the  sto- 
mach for  a  much  longer  period,  I  suspect,  than  is  usually  sup- 
posed, and  often  causes  a  disturbance  of  the  heart. 

A  young  man  eat  some  onion,  and  after  six  weeks  of  great 
suffering  and  derangement  of  the  circulation,  he  vomited  several 
pieces  of  onion,  immediately  after  which  he  recovered. 

Some  emetic  substances  seem  to  act  directly  upon  the  stomach, 
and  others  are  first  absorbed  into  the  blood,  and  thus  influence 
the  nervous  system,  or  those  portions  of  it  from  which  those 
nerves  emanate,  and  which  supply  the  organs  which  cause  both 
the  nausea  and  the  vomiting. 

The  simple  distention  of  the  stomach,  produced  by  warm 
water,  or  the  titillation  of  the  fauces,  is  sufficient  to  cause 
vomiting  ;  and  an  infusion  of  chamomile  or  mustard  produce 
analogous  effects ;  but  when  an  emetic   substance,  such  as 


*  Hale  estimated  the  strength  of  the  stomach  on  the  aliment  to  be  about  201bs. 
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ipecacuanha  or  tartrate  of  antimony  is  received  into  the  stomach, 
it  is  first  absorbed  and  mixed  with  the  blood  ;  after  which  it 
produces  nausea  and  vomiting,  in  hke  manner  as  the  same  sub- 
stances do  when  injected  into  a  vein.* 

In  these  respects,  the  influence  of  emetic  substances  on  par- 
ticular portions  of  the  cerebro-spinal  system  is  quite  analogous 
to  that  of  some  other  medicinal  substances  after  their  absorption 
and  admixture  with  the  blood,  such  as  belladonna,  strichnine, 
and  chloroform,  each  producing  its  particular  effects  only  upon 
See  page  in.  gome  particular  portion  of  the  nervous  system. 

In  contemplating,  therefore,  the  effects  of  vomiting  combined 
with  nausea,  we  must  consider  their  influences,  both  upon  the 
stomach  and  upon  the  sanguineous  system. 

The  remedial  effects  of  emetics  in  disorders  of  the  heart  are 
far  more  extensive,  and  their  use  of  much  wider  application  than 
I  believe  to  be  usually  practised. 

In  those  cases  where  the  functions  of  the  skin  have  been 
interrupted  from  exposure  to  cold,  or  those  of  the  lungs  fi'om 
breathing  cold  air,  and  thus  causing  a  change  in  the  balance  of 
the  circulation,  the  quantity  of  blood  in  the  skin  and  in  the 
extremities  being  diminished,  there  is  a  corresponding  congestion 
within  the  great  cavities,  and  especially  in  the  heart.  In  such 
cases  the  violent  convulsive  movements  produced  by  the  action  of 
an  emetic  cause  the  heart  to  be  unloaded,  and  an  additional 
quantity  of  blood  to  be  sent  to  the  cutaneous  capillaries,  by 
which  their  circulation  is  restored  and  heat  and  moisture  are 
produced. 

This  effect  of  vomiting,  with  nausea,  causing  a  change  in  the 
state  of  the  cutaneous  capillaries  has  long  been  remarked,  but 
pathologists  never  seem  to  have  duly  considered  that  such  a 
change  in  the  capillary  system  was  the  effect  of  changes  in  the 
condition  of  the  central  organ,  so  that  wdien  inquiring  into  the 
curative  effects  of  emetics,  and  the  influence  which  they  produce 
on  the  system,  little  or  no  reference  has  been  made  to  these  changes 


They  pro 
duce  Dia- 
phoresis. 


*  John  Hunter  produced  vomiting  by  injecting  ipecacuanha  into  a  vein.  "  An  infusion 
of  ijiecGCuanhd  injected  into  the  vein  of  a  dog  produced  sickness  directly,  even  before  I 
could  suppose  it  could  liave  readied  the  hcArt;  and  a  scruple  oi  jalap  iu  infusion  pro- 
duced sickness  and  purging." — Leclures,  p.  3S. 
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in  the-  heart— changes  on  which  the  condition  of  the  capillary 
circulation  must  entirely  depend. 

Emetics  have  been  found  viseful  in  many  diseases  depending  curative 

1  T  .  P     1      1  T  •  ,  ,     effects  of 

upon  the  condition  oi  the  heart.     In  anections  of  the  ri(/ht  vomiting  in 
heart  we  see  remarkable  benefit  derived  from  emetics,  and  these  tue  right 
effects  are  evident  on  the  cerebral,  on  i\\e  pulmonanj,  and  on  the 
portal  systems. 

In  venous  apoplexy  the  good  effects  of  an  emetic  in  equalising 
the  circulation  and  in  restoring  the  balance  between  the  arterial 
and  venous  systems  is  well  known ;  and  on  the  veno-pulmonary 
system  the  effects  of  vomiting  are  equally  remarkable.  No  less 
powerful  is  the  influence  of  an  emetic  on  the  j^orfal  system. 
"  I  know  no  means,"  observes  CuUen,  "of  expeditine;  the  circu-  cuUen's 

,    .       .      ,  ,  '  .  .  Mat.  Med. 

lation  in  the  liver  so  powerful  as  that  of  vomiting." 

There  are  no  emetics  more  generally  applicable  to  the  treat-  Exhiwtion 
meiit  of  the  diseases  of  the  heart  than  ipecacuanha  and  emetic 
tartar. 

A  large  dose  of  ipecacuanha  operates  quickly  and  empties  the 
stomach,  whereas,  if  two  or  three  smaller  doses  be  given  at 
intervals  of  a  quarter  of  an  hour  a  much  greater  impression  will 
be  made  ;  and,  indeed,  ulterior  effects  will  be  produced ;  and 
this  accords  with  what  has  been  mentioned  regarding  the  differ- 
ence in  the  effects  of  large  and  small  doses  of  other  medicines. 
By  varying  the  dose  of  ipecacuhana  we  can  produce  and  prolong 
nausea  to  any  desirable  degree  ;  or  we  can  also  administer  it  in 
such  doses  as  to  cause  vomiting.  For  these  purposes,  however, 
I  have  long  been  in  the  habit  of  combining  the  ipecacuanha  with 
antimony,  in  the  proportion  of  seven  drachms  of  ipecacuanha  to 
one  drachm  of  antimonial  wine. 

The  effects  of  the  tartarite  of  antimony  as  a  nauseating  emetic  Tartarite  of 
are  in  most  respects  similar  to  those  of  ipecacuanha,  and  its 
exhibition  is  particularly  apphcable  to  the  treatment  of  disorders 
of  the  heart. 

One  or  more  hours  after  the  operation  of  an  emetic,  a  few  Consecutive 
grains  of  calomel  put  upon  the  tongue  will  be  found  to  reheve  emetics, 
a  sensation  of  sickness,  which  is  frequently  occasioned  by  an  relieved, 
inverted  motion  of  the  duodenum  having  caused  some  bile  to  be 
poured  into  the  stomach ;  and  there  is  an  uneasy  state  of  the 


antimony. 
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body,  which  often  comes  on  after  the  vomiting  and  sickness  have 
ceased,  and  to  relieve  which  Sydenham  was  in  the  habit  of  giving 
an  opiate.* 

The  excrementitious  processes. 
Next  to  the  mechanico-vital  processes  which  are  resorted  to 
by  the  animal  economy  to  restore  disturbances  in  the  functions 
of  the  heart,  let  us  consider  those  chemico-vital  processes  which 
are  performed  by  the  digestive  apparatus,  and  by  which  processes 
the  incrementitious  compounds  are  separated  from  the  ingesta 
and  conveyed  to  the  blood,  and  those  processes  by  which  the 
excrementitious  substances  are*  rejected  and  discharged  from  the 
body. 

"  The  manner  in  which  nature  acts  consists,  on  one  side,  in 
attracting  what  is  good  and  agreeable  to  each  species,  and  in 
retaining,  preparing,  or  changing  it ;  and,  on  the  other  side,  in 
rejecting  whatever  is  superfluous    or  hurtful,  after  she  has 
Hippocrates,  separated  it  from  the  good." 

As  the  disorders  of  the  heart  are  influenced  by  the  condition 
of  the  different  excrementitious  processes,  and  as  these  processes 
are  employed  by  the  economy  to  relieve  disturbances  in  the 
circulation,  the  excretions  become  an  essential  channel  for  em- 
ploying remedies  in  the  treatment  of  the  heart's  diseases  ;  and 
these  processes  we  have  the  means  of  imitating  by  purgatives, 
by  sudonjics,  by  expectorants,  hj  diuretics,  and  by  emmenagogues. 
The  same         When  the  system  is  disordered  by  the  imperfect  mode  in 
function  may  which  any  of  the  excrementitious  processes  are  performed,  the 
by  diffJrent^''  cconomy  has  recourse  to  one  or  more  of  those  that  are  healthy 
organs.  execute  the  functions  of  that  organ  which  is  deranged.  The 

alimentary  canal  can  execute  the  excretive  office  of  the  skin,  the 
kidneys,  the  uretus,  or  the  lungs  ;  the  skin  can  execute  that  of 
the  alimentary  canal;  the  kidneys  that  of  the  liver;  and  the 
gastro-pulmonary  mucous  surface  that  of  the  uterus. 

In  conducting  the  treatment  of  those  diseases  of  the  heart 
where  these  functions  are  interrupted,  we  should,  therefore, 
endeavour  either  to  assist  or  restore  that  which  is  diseased, 


The  excre- 
mentitious 
substances. 


*  It  has  been  pointed  out  by  Magendie  and  Pelletier,  that  a  weak  decoction  of  nut 
galls  neutralize  the  powers  of  emetics,  and  might  be  employed  to  stop  violent  vomiting 
from  ipecacuanlia. 
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employing  the  others  in  order  to  perform  what  either  of  them 
is  incapable  of  executing. 

There  are,  indeed,  no  diseases  more  vmder  the  influence  of  the  Jue  processes 
digestive  apparatus  than  those  of  the  heart,  for  not  only  is  the  andtn«etion 
circulation  greatly  affected,  both  by  the  derangements  in  the  incre-  °" 
mentitious,  and  in  the  excrementitious  processes,  but  the  sympathy 
which  exists  between  the  digestive  and  circulatory  organs,  causes 
any  imperfection  in  the  functions  of  the  alimentary  canal  to  have 
a  powerful  influence  on  the  heart. 

In  the  treatment  of  the  heart's  diseases  we  cannot,  therefore, 
bestow  too  much  consideration  upon  the  various  states  of  the 
digestive  organs  which  cause  disorders  of  the  chculation,  and 
like\vise  on  the  means  of  remedying  such  derangements  of  the 
digestive  functions. 

The  animal  economy  employs  various  means  to  reHeve  imperfec-  These  pro- 

C6SS65 

tions  m  the  functions  of  the  alimentary  canal  instinctively  disordered, 
prompting  us  to  partake  of  such  aliments  and  drhiks  as  will  im-  dTed/*°^^ 
prove  the  digestive  process.  And  we  are  also  provided  with 
medicinal  bodies,  by  means  of  which  each  of  these  processes  can 
be  corrected ;  by  some  of  them  we  can  assist  in  the  assimilation 
of  the  food,  or  they  may  be  absorbed  and  mixed  with  the  blood ; 
and  by  others  we  can  increase  or  diminish  the  excretions. 

The  remedies  for  the  first  may  be  appropriately  classed  amongst 
the  stomachics,  whilst  the  others  are  placed  amongst  the  purga 
tives. 

Purgatives  and  Evacuants. — Of  the  excrementitious  processes, 
let  us  first  consider  that  of  purging,  which  is  frequently  employed 
as  a  curative  process  by  the  animal  economy,  and  is  one  which  wc 
have  ample  means  of  imitating  by  therapeutic  agents. 

In  the  use  of  purgatives  for  the  treatment  of  disorders  of  the  Different 
heart,  it  is  of  great  practical  importance  to  consider  whether  it  be 
necessary  to  purge,  or  merely  to  evacuate  the  bowels ;  two  pro- 
cesses, essentially  differing  in  some  respects  from  one  another, 
though  each  effect  may  be  produced  by  different  doses  of  many 
medicmes. 

In  the  healthy  state  of  the  body,  the  alvine  evacuations  consist 
merely  of  the  excrementitious  parts  of  the  aliment,  or  of  those 
portions  which  are  not  absorbed  and  conveyed  to  the  blood. 


uses  of  each. 
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The  particu- 
lar effects  of 
different  pur- 
gatives. 


They  act 
upon  particu- 
lar portions 
of  the  ali- 
mentary 
canal, 


IllustratedJ 
by  analogy. 


But,  in  many  diseases,  the  mucous  system  of  the  digestive 
canal  secretes  from  the  blood  fluids  which  are  hm-tful  to  the  body, 
or  the  liver  discharges  vitiated  bile,  and  thus  a  purging  may  be 
produced  :  one  of  those  processes  which  nature  employs  for  the 
cure  of  diseases,  and  which  was  considered  by  the  older  physicians 
as  indicatmg  a  crisis ;  hence  the  danger  of  checkmg  a  ci-itical 
purging. 

These  two  conditions  of  the  alimentary  canal,  evacuation  and 
purging,  satisfactorily  explain  the  differences  in  the  effects  of 
cathartic  medicines  ;  and  also  the  causes  that  have  led  them  to  be 
divided  by  Cullen  and  others  into  mild  and  drastic,  laxative  and 
purgative,  aperient  and  cathartic ;  for  the  same  medicine  may 
either  have  a  purgative  or  a  simple  evacuating  effect,  according  to 
the  quantity  or  the  circumstances  in  which  it  is  administered. 

Purgatives  act  upon  different  portions  of  the  digestive  capal, 
some  upon  the  stomach,  some  upon  the  duodenum,  some  upon  the 
small,  and  some  upon  the  large  intestines,  and  others  upon  the 
rectum  ;  so  that  in  the  administration  of  this  class  of  medicines 
it  is  essential  to  discriminate  the  portion  of  the  canal  which  re- 
quires evacuation  ;  and  the  more  so,  as  that  medicine  which  acts 
upon  one  of  these  portions  has  no  effect  upon  the  others. 

Thus  saline  medicines  act  upon  the  mucous  membrane  of  the 
stomach  and  small  intestines,  mercurials  upon  the  salivary  and 
hepatic  secretions,  and  aloes  upon  the  colon  and  the  rectum. 

Daily  experience  teaches  us  that  purgatives  may  often  be  em- 
ployed to  a  great  extent,  and  continued  for  a  lengthened  period 
without  much  benefit,  until  finally  some  feculent  matter  is  evacu- 
ated, immediately  after  which  all  the  symptoms  are  alleviated. 

This  action  of  medicines  upon  particular  parts  of  the  alimen- 
tary canal  is  perfectly  analogous  to  what  is  observed  of  other 
medicinal  bodies,  which  act  only  upon  particular  portions  of  other 
systems,  and  which  is  so  remarkable  in  neurotics  ;  medicines  pro- 
perly belonging  to  that  class  aflFectuig  only  particular  portions 
of  the  cerebro-spinal  and  gangUonic  systems. 

It  is  a  curious  and  no  less  interesting  law  with  regard  to  the 
efifects  of  medicinal  substances,  that  on  whatever  organ  their 
medicinal  powers  act,  it  matters  not  how  or  by  what  channel  the 
medicine  enters  the  system.    This  is  the  case  with  purgatives, 
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many  of  which  act  upon  the  ahmentary  canal,  whether  absorbed 
by  the  skui,  inhaled  by  the  lungs,  or  applied  to  the  tongue. 

As  the  different  organs  of  excretion,  the  skin,  the  alimentary  Co-operation 
canal,  the  lungs,  the  kithieys,  the  liver,  and  the  uterus,  all  coope-  tionsof  the 
rate  with  each  other  in  discharging  from  the  body  those  matters  cretion."  ^ 
which  are  superfluous  or  hurtful,  in  estimating  the  condition  of 
any  one  of  these  organs,  we  must  take  into  consideration  the  state 
of  all  of  them ;  for,  as  in  health,  so  we  find  their  functions  con- 
stantly varying  in  disease.     Thus,  the  excretions  from  the  intes- 
tines are  diminished,  when  either  the  perspiration  or  the  discharge 
of  urine  is  increased  ;  and,  on  the  contrary,  when  perspiration  or 
the  flow  of  urine  is  diminished,  the  alvine  discharge  is  increased. 

Further,  to  show  the  extarodinary  interchange  which  sometimes  Case, 
occurs  in  the  excretions,  and  to  what  an  extent  constipation  may 
happen  without  the  bowels  being  overloaded  with  excrementitious 
matter,  I  may  mention  the  case  of  a  lady  who  for  six  weeks  be- 
fore her  death  had  no  evacuation,  and  on  inspecting  the  body  I 
found  that  the  obstruction  had  been  occasioned  by  a  long  neck  of 
a  tumour  of  the  uterus,  somewhat  resembling  a  portion  of  umbili- 
cal cord,  which  had  entangled  and  strangulated  the  intestine  ; 
and  that  instead  of  a  congestion  in  the  alimentary  canal  there  was 
but  a  very  small  quantity  of  a  dark  yellow  inodorous  matter 
contained  in  the  intestuies. 

"  A  ffirl,  fourteen  years  of  age,  in  whom  the  anus  and  the  Good's  study 

.  of  Medicine. 

meatus  urinarius  were  imperforated,  discharged  regularly  the 
urine  by  the  nipple,  and  the  feeces  by  vomiting." 

This  interchange  in  the  functions  of  the  organs  of  excretion  Practical 
is  not  only  an  interesting  physiological  fact,  but  there  may  be 
drawn  from  it  an  important  principle  for  the  treatment  of  the 
diseases  of  the  heart,  pointing  out  the  necessity  of  regulating 
these  excrementitious  processes  by  administering  such  medicinal 
bodies  as  will  restore  the  functions  of  whichever  of  these  organs 
is  disordered,  and  also  of  increasing  the  excretions  of  the  others 
as  the  economy  may  seem  to  require. 

An  accumulation  in  the  large  intestines  does  not,  however,  in  irreguiari- 
all  cases,  take  place  from  irregularities  in  their  evacuation,  for  awine*'^^ 
although  most  persons  in  health  have  an  alvine  discharge  every 
twenty-four  hours,  yet  there  is  often  irregularity  in  this,  as  in  all 


eTacuation. 
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the  other  excrementitious  functions,  there  being  great  differences 
not  only  in  the  interval  between  the  evacuations,  but  likewise  in 
the  quantity  of  excrementitious  matter  which  is  discharged. 

In  the  branches  of  some  families,  the  bowels  are  opened  every 
two  days,  and  we  constantly  meet  with  persons  who,  whilst  they 
are  in  the  enjoyment  of  health,  have  only  once  eveiy  three. 
Cases.  four,  five,  or  six  days  an  alvine  evacuation.  A  lady  who  lived 
and  enjoyed  good  health  till  her  eighty-third  year,  had  the 
bowels  moved  generally  once  in  three  weeks  throughout  most 
part  of  her  life.  But  the  most  extraordinary  instance  I  ever  met 
with  was  that  of  a  lady  who  enjoyed  excellent  health,  was  the 
mother  of  six  children,  and  whose  bowels  had  been  opened  only 
once  a  month  since  the  first  appearance  of  the  catamenia ;  and 
the  alvine  evacuation  took  place  in  the  most  regular  manner, 
always  in  the  morning  of  the  same  day  the  catamenia  made  their 
appearance.    Similar  cases  are  recorded  in  medical  writings. 

The  symptoms  which  arise  from  the  presence  of  excremen- 
titious matter  in  the  different  portions  of  the  alimentary  canal 
afford  additional  evidence  of  the  differences  in  their  functions,  and 
also  of  the  specific  effects  of  particular  medicines  on  these 
different  portions. 

Hamilton  Nothing  is  more  remarkable  than  the  influence  of  retention 
of  purga-^  of  an  unusual  quantity  of  feculent  matter  in  the  large  intestines 
and  in  the  lower  part  of  the  rectum,  upon  the  heart.  Excre- 
mentitious deposits  in  the  colon,  it  is  well  known,  sometimes 
exist  for  a  very  lengthened  period  before  they  create  any 
decided  symptoms,  but  when  the  daily  ahdne  evacuation  is  inter- 
rupted, and  the  usual  effort  is  unable  to  produce  it,  the  retention 
of  the  feculent  matter  in  the  rectum  deranges  the  circulation, 
and  causes  more  or  less  disturbance  throughout  the  whole 
system. 

Case.  A  lady,  after  having  had  an  abortion,  suffered  a  good  deal  of 

febrile  excitement,  and  four  weeks  after  that  event  there  continued 
a  very  profuse  vaginal  discharge,  with  local  pain,  a  quick 
irritable  pulse,  hot  skin,  thirst,  loss  of  appetite,  a  dark  brown 
furred  tongue  ;  and  notwithstanding  attention  had  been  paid  to 
regulate  the  bowels,  a  piece  of  feculent  matter,  described  to  me 
to  be  of  the  size  of,  and  as  hard  as,  a  billiard  ball,  was  evacuated 
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with  great  difficulty,  and  immediately  after  which  all  the  local 
and  general  symptoms  disappeared. 

A  housekeeper,  who  had  eaten  some  cahey  about  five  weeks  Case, 
afterwards  complained  of  a  very  distressing  pain  in  the  rectum, 
the  cause  of  which  could  not  be  ascertained,  after  a  careful 
examination  ;  but  she  received  some  relief  from  local  bleeding  and 
opening  medicine.  At  the  end  of  the  sixth  week  the  rectum  was 
evacuated,  with  great  pain  and  difficulty,  of  a  large  and  very 
solid  mass,  in  the  centre  of  which  was  a  portion  of  the  cake ; 
immediately  and  afterwards  every  symptom  vanished. 

The  salutary  effects  of  regularity  in  the  alvine  evacuation  are  importance 
so  generally  known  and  appreciated,  that  the  Chinese,  when  evacuation, 
they  accost  each  other,  in  place  of  inquiring,  as  is  the  custom  in 
this  country,  after  the  health  generally,  they  merely  inquire  what 
is  the  state  of  the  bowels  ;  concluding,  that  according  as  that 
function  has,  or  has  not,  been  performed,  so  must  then  be  their 
friends'  feeUngs  of  comfort,  if  not  of  health  !  * 

Whatever  additional  treatment  may  be  required  to  improve  or 
remedy  any  disordered  state  of  the  digestive  apparatus,  it  is  of 
primary  importance  for  all  those  who  have  a  disordered  heart  to 
avoid  constipation,  and  never  permit  the  contents  of  the  large 
bowels  to  accumulate  in  such  a  manner  as  to  require  any  great 
expulsive  effort  for  their  evacuation.  In  many  instances  of  dis- 
eased hearts  the  patients  have  expired  whilst  in  the  act  of 
evacuating  the  bowels.  This,  I  have  mentioned,  was  the  fate  of 
Abercromby,  a  fissure  being  found  after  death  in  the  right  auricle. 

The  use  of  purgatives  for  evacuating  the  feculent  contents  of  the  Caution  in 
large  bowels,  and  for  increasing  the  secretion  of  the  upper  portion  imrgatives. 
of  the  alimentary  canal,  as  parts  of  the  depletive  system,  are  both 
universally  acknowledged ;  but  when  purgatives  are  employed 
in  too  great  an  extent,  injurious  effects  may  supervene  ;  and  this 
leads  me  to  observe,  with  regard  to  the  use  of  purgatives  in  the 
diseases  of  the  heart,  that  however  important  may  be  the  free 
emplo}Tnent  of  certain  purging  remedies  in  those  cardiac  affec- 
tions which  are  symptomatic  of  a  disordered  digestive  canal ;  yet. 


*  "  Voltaire  n'a  jamais  demande  une  faveur  ;V  quelqu'iui,  sans  s'informcr  d'abord, 
son  valet-de-chambre,  si  il  avait  ete  le  matin  sur  ]a  cliaise  percee." 

2  X 
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in  the  generality  of  those  who  are  suflPering  from  a  primary  affec- 
tion of  the  heart,  I  have  not  only  found  the  functions  of  the 
alimentary  canal  unimpaired,  but  in  many  such  cases  the  effect 
of  a  strong  })urgative  is  hurtful,  especially  when  mercurials  are 
combined  with  the  purgative,  and  foils  not  to  irritate  and  increase 
the  action  of  the  heart,  and  bring  on  a  number  of  most  distressing 
nervous  sensations. 

These  pernicious  effects  may  be  frequently  observed,  from  the  | 
too  indiscriminate  practice  of  giving  a  dose  of  calomel  at  night  i 
and  a  brisk  purgative  on  the  following  morning. 

On  the  other  hand,  when  purgatives  are  required,  as  in  those 
cases  of  irritability  of  the  heart  caused  by  the  retention  of  feculent 
matter  in  the  large  intestines,  its  evacuation  is  essential,  and  is 
to  be  effected  by  those  medicines  which  have  a  specific  action 
on  the  large  intestines,  such  as  aloes,  and  castor  or  crotou 
oil.  A  most  decided  evacuating  effect  will  be  produced  by  croton 
oil.  The  sixth,  or  even  the  twelfth  part  of  a  drop,  combined 
with  a  few  grains  of  coloc^aith,  or  with  a  teaspoonful  of  castor 
oil,  is  the  dose  I  have  usually  employed  ;  and  this  maj-  be  rejjcated 
every  few  hours  as  may  be  necessary.  The  application  of  this 
oil  to  the  tongue,  and  its  speedy  action,  affords  a  strong  proof  of 
the  greater  efficacy  of  medicinal  substances  when  put  upon  the 

See  page  309.  tougue,  than  when  administered  through  other  channels. 

Case.  A  young  lady  had  been  for  some  weeks  much  out  of  health, 

and,  besides  having  headache,  restlessness,  and  mental  irritability, 
the  action  of  the  heart  was  so  greatly  disturbed  as  to  create 
anxiety  about  its  condition  ;  the  bowels  were  very  irregular,  and  ' 
she  had  no  appetite ;  to  relieve  which  she  had  used  a  variety  of 
remedies.  Observing  the  root  of  the  tougue  to  be  much  furred, 
I  gave  her  a  pill  containing  the  sixth  part  of  a  drop  of  croton  oil 
with  colocynth ;  and,  after  taking  two  doses,  she  had  several  very 
co])ious  fetid  evacuations,  after  which  the  heart  and  all  the  other 
sjTiiptoms  were  relieved. 

"  You  ought  to  take  care  how  you  evacuate  or  fill  up  at  once, 
or  too  quick,  or  too  much  ;  and  that  it  is  equally  dangerous  to 
heat  and  cool  again  on  a  sudden ;  or  rather  you  ought  not  to  do  | 

Hippocrates,  it,  everything  that  runs  to  an  excess  being  an  enemy  to  nature."  i 
Hepatics. — Whether  the  liver  be  considered  an  organ  of  secre- 
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tion  or  of  excretion,  there  is  no  doubt  of  the  influence  of  any 
derangement  of  its  functions  upon  the  heart ;  and  whether  the 
bile  is  not  duly  secreted  from  the  blood,  or  whether,  after  it  has 
been  separated  from  it,  and  again  absorbed  and  mixed  with  the 
vital  fluid,  —when  any  of  these  changes  take  place,  the  vigour  of 
the  heart's  action  is  then  diminished,  so  that  there  is  a  corre- 
sponding loss  of  power  in  the  muscular  system,  and  in  the 
energy  of  the  intellectual  powers.  And  whatever  be  the  chemico- 
vital  changes  which  take  place  in  the  blood  during  its  passage 
through  the  liver,  it  is  quite  certain  that  there  is  excreted  from 
it  a  liquid  which,  when  mixed  with  the  ingesta,  as  they  pass 
through  the  duodenum,  materially  assists  in  chylification ;  and 
by  a  want  of  which,  or  by  a  change  in  its  qualities,  there  is  more 
or  less  disturbance  in  the  digestive  process.  Derangement  in 
the  functions  of  the  liver  have  always  been  considered  as  frequent 
causes  of  disease,  and  to  those  suffering  from  such  ailments  has 
been  assigned  the  bilious  temperament. 

The  vascular  connexion  between  the  heart  and  the  portal 
system  renders  the  treatment  of  derangements  in  the  biliary 
functions  intimately  associated  with  those  of  the  heart ;  for,  as 
has  already  been  observed,  there  is,  in  the  diseases  of  the  heart,  see 
an  assemblage  of  symptoms  caused  by  disturbances  in  the  portal 
circulation  ;  and  to  subdue  these  becomes  an  important  curative 
indication. 

Other  disturbances  in  the  heart  arise  either  from  the  bile  not 
being  discharged  into  the  duodenum,  from  its  being  absorbed  into 
the  blood  after  having  been  secreted,  or  from  morbid  changes  in 
the  qualities  of  that  fluid. 

"When  the  biliary  secretions  are  interrupted,  other  excretive 
organs,  as  the  skin,  the  lungs,  and  the  kidneys,  will  then  be 
observed  to  perform  that  function  of  the  liver ;  but,  when  these 
separate  processes  of  the  economy  are  inadequate  to  excrete 
from  the  blood  that  which  the  liver  was  incapable  to  excrete,  the 
necessary  assistance  may  then  be  afforded  by  the  agency  of  those 
medicinal  substances  which  act  specially  upon  the  chylopoctic 
viscera,  or  by  those  which  increase  the  other  excremcntitious 
processes,  more  particularly  the  skin  and  the  kidneys. 

Mercury  may,  for  these  purposes,  be  combined  with  antimony. 
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opium,  hyosciamus,  conium,  digitalis,  or  other  narcotics,  by  all 
which  the  effects  of  the  mercury  are  variously  modified. 

In  many  cases  opium,  combined  with  calomel  has  a  most 
beneficial  effect  on  the  biliary  organs,  and  can  be  freely  used  in 
persons  on  whom  either  of  these  medicines  taken  singly  does  not 
agree.  In  fact,  we  produce  entirely  new  effects  by  combinmg 
calomel  with  narcotics. 

No  less  valuable  are  the  effects  of  combining  mercurial  pre- 
parations with  those  of  antimony  ;  calomel  and  the  tartarized 
antimony,  or  James's  powder,  combined,  not  only  changing  the 
biliary  secretions,  but  increasing  the  excretions  of  the  cutaneous 
and  of  the  gastro-pulmonary  mucous  membrane.* 

Besides  mercurial  and  antimonial  preparations,  rhubarb,  the 
mineral  acids,  ipecacuanha,  and  the  alkalis,  are  all  medicines 
which,  given  singly  or  combined,  experience  has  shown  have  a 
decided  action  upon  the  liver. 

The  specific  effects  which  mercury  produces  on  the  circulation 
are  of  great  value  in  the  treatment  of  many  diseases,  but  these 
effects  are  equally  injurious  in  certain  conditions  of  the  heart. 

In  relieving  imflammatory  affections  of  the  different  organs, 
mercury  has  a  most  decided  influence,  but  it  has  already  been 
mentioned,  when  speaking  of  the- causes  of  the  disorders  of  the 
heart,  that  mercury  was  one  of  those  substances  which  not 
unfrequently  produced  disturbances  in  the  circvilation,  and  some 
cases  are  on  record  where  it  became  the  source  of  fatal  disease. 
The  influence  of  mercury  upon  the  circulation,  when  exhibited 
in  disorders  of  the  heart,  should  be  carefully  watched,  and  the 
mode  of  administering  it  for  restoring  the  functions  of  the  liver, 
when  such  derangement  is  accompained  with  a  disturbance  in  the 
functions  of  the  heart  requires  much  nicety  ;  the  difficulty  in 
many  cases  being  to  relieve  the  liver  without  injuring  the 
heart. 

To  fulfil  this  purpose,  much  depends  both  upon  the  quantity 
of  each  dose,  the  frequency  of  its  repetition,  and  the  mode  in 
which  it  is  combined  with  other  medicines. 


*  The  combination  of  calomel  with  the  sulphuret  of  antimony  was  first  introduced 
into  notice  by  Dr.  Plummer,  since  which  time  it  has  preserved  a  high  reputation.  See 
the  Edinburgh  Medical  Essays  and  Observations,  1733. 
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As  to  quantity,  I  have  already  remarked  how  fallacious  it 
was  to  estimate  the  effect  of  a  medicine  by  the  quantity  of  it 
which  is  given,  and  to  calculate  that  the  effects  will  be  increased 
or  diminished  according  to  the  increase  or  diminution  of  the 
quantity. 

Mercury  may  be  administered  in  the  diseases  of  the  heart,  as 
in  the  diseases  of  other  organs,  in  a  variety  of  forms — calomel, 
blue  pill,  or  the  mercury  with  chalk  ;  and  it  may  be  either  taken 
internally  or  absorbed  by  the  skin,  according  to  the  particular 
circumstances  of  each  case. 

A  large  dose  of  calomel  will  generally  act  as  a  sedative,  whilst 
a  very  small  quantity  will  purge  the  bowels.    At  other  times  the 
large  dose  of  calomel  will  empty  the  gall-bladder  of  a  quantity  of 
vitiated  bile,  when  the  small  dose  will  be  absorbed,  mixed  with 
the  blood,  and  affect  the  organs  of  circulation,  rendering  the 
heart  irritable,  and  creating  what  is  usually  called  mercurial 
fever.     Indeed,  large  doses  of  calomel  may  be  often  safely 
administered  to  those  who  have  found  great  disturbance  of  the 
nervous  system  from  a  small  dose  ;  and  hence  it  is,  that  in  all 
inflammatory  affections  where  it  is  desirable  that  the  system 
should  be  affected  with  mercury,  ptyalism  is  more  quickly  pro- 
duced by  small  doses  frequently  repeated,  than  by  an  equal 
quantity  given  in  large  doses.    And  it  is  also  worthy  of  notice, 
that  when  mercury  is  given  to  relieve  inflammation,  and  in  a 
person  who  under  other  circumstances  had  suffered  great  uneasiness 
from  even  a  small  quantity  of  it,  can  now  reap  essential  benefit 
from  its  effects  in  relieving  the  inflammation  ;  and  it  usually 
happens  that  when,  in  such  cases,  the  inflammatory  symptoms 
are  subdued,  the  mercury,  if  continued,  creates  poisonous  effects 
upon  the  heart.     In  conclusion,  when,  from  whatever  cause, 
the  mercurial  or  antimonial  preparations  have  either  not  been 
sufficient  to  subdue  the  derangement  of  the  hepatic  system, 
or  that  it  has  been  advisable  not  to  administer  them,  it  will  then 
be  expedient  to  employ  the  mineral  acids,  either  taking  them 
internally  or  applying  them  to  the  skin ;  or  rhubarb  in  small 
doses  may  be  given,  combined  with  soda,  castile  soap,  or  ipeca- 
cuanha. 

Deomatics. — There  is  none  of  the  excrementitious  processes 
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more  frequently  employed  by  the  animal  economy  for  the  relief 
of  disease  than  sweating,  and  its  curative  effects  are  no  less 
valuable  in  various  affections  of  the  heart. 

"  All  diseases  are  determined  or  cured  by  evacuations  by  the 
mouth,  by  stool,  by  urine,  or  some  other  such  wa}- ;  but  sweating 
is  common  to  all,  it  takes      all  alike." 

The  reciprocal  influence  of  the  cutaneous  capillaries  and 
the  organs  of  circulation  in  health,  and  the  state  of  the  skin 
produced  by  changes  in  its  capillary  circulation,  is  one  of  the 
most  useful  tests  that  we  possess  of  the  condition  of  the  heart, 
and  points  out  an  important  channel  for  the  employment  of 
remedies ;  for  whether  the  surface  of  the  skin  be  hot  or  cold, 
dry  or  moist,  these  conditions  all  indicate  particular  states  of  the 
heart's  functions. 

At  the  same  time,  there  are  two  other  important  channels  by 
which  the  heart  and  the  skin  are  related, — the  cutaneous  absorb- 
ents and  nerves,  to  both  of  which,  as  well  as  to  the  exhalents, 
a  class  of  medicines  belong,  and  through  which  channels  they  act 
upon  the  heart. 

The  circumstance,  that  all  the  different  functions  of  excretion 
not  only  co-operate  with  one  another,  but  the  interesting  fact,  to 
which  I  have  formerly  alluded,  that  when  any  of  these  functions 
is  interrupted,  the  excrementitious  process  can  be  duly  performed 
by  one  or  more  of  the  others,  points  out  how  it  is  that,  when 
either  of  them  is  interrupted,  nature  employs  another  to  supply 
its  place. 

This  interchange,  or  reciprocity  of  functions,  is  forcibly  illus- 
trated in  the  skin ;  for  whenever  the  lungs  are  diseased,  or  even 
when  there  is  a  temporary  interruption  to  their  exhalation,  the 
respiration  of  the  skin  is  increased,  the  skin  discharging  that 
carbonic  acid  which  the  lungs  are  unable  to  exhale. 

In  those  suffering  from  pulmonaiy  i^hthisis  the  exhalation 
of  carbonic  acid  from  the  lungs  being  diminished,  there  is 
a  proportionable  increase  in  the  exhilation  from  the  skin, 
and  hence  we  can  explain  the  relief  which  they  obtain  from 
sweating ;  and  when  there  is  more  or  less  pulmonary  congestion 
from  inflammation  or  hronchitisy  the  relief  of  perspiration  is 
produced  by  the  skin  fulfilling  the  oflice  of  the  lungs,  and  thus 
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performing  that  office  which  the  lungs  had  not  been  able  to 
accomplish. 

How  often  it  happens,  that  by  dancing  or  taking  violent  exer- 
cise on  horseback,  the  sweating  which  ensues  cures  a  catarrh? 
It  may  be  truly  said,  that  whenever  any  portion  of  the  lungs 
cannot  respire,  the  skin  then  respires  for  it. 

If  the  evacuations  from  the  alimentary  canal  are  interrupted, 
the  skin  contributes,  with  the  other  organs  of  excretion,  to 
separate  and  discharge  from  the  blood  those  excrementitious 
compounds  which  usually  are  evacuated  from  the  bowels  ;  and 
whenever  the  excretions  of  the  Uver  or  kidneys  are  interrupted 
their  functions  too  are  assisted  by  the  skin. 

There  is  every  reason  to  believe,  from  observations  made  in  Difference 

..  17-1         1  •         n  ..  ..in  the  func- 

examiuiug  the  s/an,  that  the  quantity  or  perspiration  varies  m  tions  of  dif- 
different  parts  of  the  cutaneous  surface.    From  Cruickshank's  tions  of  uie 
experiments,  the  average  quantity  exhaled  by  the  hands  was  in  surface*."* 
the  ratio  of  double  the  quantity  exhaled  by  the  whole  body ;  and 
when  we  want  to  ascertain  the  condition  of  the  skin,  our  attention 
is  always  first  directed  to  the  palm  of  the  hand,  as  in  it  we  per- 
ceive the  most  sensible  deviations  from  the  natural  state.  Some- 
times it  is  hot,  and  sometimes  cold  ;  sometimes  it  is  covered  with 
a  warm  perspiration,  and  sometimes  with  a  cold  moisture. 

That  different  portions  of  skin  perform  different  functions  These  per- 
accords  with  what  is  observed  of  other  systems  of  the  economy.  cnMune-^ 
There  are  peculiarities  in  the  structure  of  different  parts  of 
the  skin,  in  order  to  serve  different  purposes  ;  such  as  differences 
in  the  vascularit}-,  in  the  quantity  of  nerves  and  absorbents,  and 
in  the  epidermis  ;  all  which  diflFerences  may  likewise  be  observed 
in  diseases,  particular  eruptions  chiefly  affecting  particular  por- 
tions of  the  cutaneous  surface. 

The  affections  of  the  heart,  in  which  artificial  or  augmented  Sudorifics, 
perspiration  is  particularly  useful,  are  numerous.  empioyeu. 

It  is  employed  in  those  affections  where  the  disorder  of  the 
heart  has  been  occasioned  by  derangements  of  the  capillary  sys- 
tem, in  all  which  the  restoration  of  the  capillary  circulation  never 
fails  to  relieve  the  heart ;  and  in  the  inflammatory  affections  of 
the  heart  it  is  equally  beneficial  to  increase  the  excrementitious 
discharge  by  the  skin. 
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In  affections  of  the  heart  arising  from  changes  in  the  quahties 
of  the  blood,  especially  those  where  its  excremeutitious  materials 
have  not  been  duly  discharged  from  the  system,  more  or  less 
relief  is  obtained  by  augmenting  perspiration.  Of  this  we  have 
an  example  in  jaundice,  where  sweating,  as  well  as  increasing  the 
action  of  the  other  organs  of  excretion,  is  a  valuable  remedy. 

The  effects  of  sweating  in  warding  off  gout  are  very  remark- 
able, that  excretion,  discharging  from  the  system  those  vitiated 
secretions  of  the  digestive  organs  which,  when  they  are  mixed 
with  the  blood,  create  a  gouty  paroxysm,  and  Avhich  by  no  means 
unfrequently  attacks  the  heart,  producing  more  or  less  arthritic 
inflammation  of  its  internal  membrane.  In  this  manner,  and 
upon  this  principle,  there  are  many  persons  of  an  arthritic 
diathesis  who,  by  daily  taking  sufficient  exercise  to  cause  a 
copious  perspiration,  are  enabled  to  ward  oflF  an  attack  of  gout. 

A  young  man  who  had  frequently  suffered  from  gout,  and  to 
which  disease  he  had  a  hereditary  disposition,  was  in  the  habit, 
whenever  he  was  threatened  with  an  attack,  to  clothe  himself 
very  warmly  and  walk  briskly,  so  as  to  induce  a  copious  perspira- 
tion, by  which  he  warded  off  the  paroxysm. 

The  influence  of  sweatmg  upon  the  circulation  is  well  exempli- 
fied in  the  relief  that  it  affords  when  it  has  been  produced  by 
A-iolent  exercise.  On  making  any  muscular  exertion,  the  first 
effect  of  it  is  to  cause  the  lungs  to  be  more  or  less  congested, 
and,  consequently,  to  diminish  the  exhalation  of  the  usual  quan- 
tity of  carbonic  acid.  But,  whenever  a  copious  perspiration 
ensues,  the  excretion  of  carbonic  acid  which  it  produces  relieves 
the  lungs,  and  there  follows  that  immediate  vigour  in  breathing 
and  sense  of  exhilaration  with  which  we  are  all  so  familiar. 

The  means  we  possess  to  increase  perspiration,  or  to  produce 
sweating,  appear  to  act  primarily  upon  the  heart,  by  which 
changes  in  the  functions  of  the  cutaneous  capillaries  take  place. 

The  mechanical  action  of  vomiting,  and  the  influence  of  nausea 
upon  the  functions  of  the  heart  have  a  powerful  effect  on  the 
cutaneous  capillaries,  producing  perspiration  more  or  less  profuse, 
and  thus  constituting  one  of  the  most  influential  means  which 
w  e  possess  for  imitating  that  which  the  economy  resorts  to  for 
causing  perspiration  for  the  cure  of  disease. 
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Of  the  medicinal  substances  usually  employed  to  produce 
sweating,  there  is  none  more  efficacious  than  the  turtarized 
antimony  or  James's  iiowder,  given  in  small  doses,  either  singly 
or  in  combination  with  a  i)urgative.  Opium,  combined  with 
antimonial  or  mercurial  preparations,  the  compound  powder  of 
ipecacuanha  or  Dover  s  poicder,  the  acetate  of  ammonia,  and  the 
citrate  of  jyofass,  or  of  soda,  are  all  useful  sudorifics.  And  in 
employing  these  medicines  we  have  another  example  of  that 
analogy  in  the  effects  of  medicinal  substances  to  the  curative 
processes  which  are  employed  by  the  animal  ccconomy.  For  in 
like  manner  as  one  organ  of  excretion  can  perform  the  functions 
of  another,  so  medicinal  substances  either  act  upon  one  or  other 
of  the  excreting  organs.  Tartar  emetic  acts  either  on  the  skin, 
on  the  pulmonary  mucous  membrane,  or  on  that  of  the  alimentary 
canal,  causing  either  sweating,  expectoration,  or  purging ;  and  it 
is  the  same  with  calomel,  that  preparation  either  increasing  the 
mucous  secretion  of  the  intestines,  evacuating  the  gall-bladder, 
increasing  the  biliary  excretion,  or  producing  perspiration. 

Warm  and  cold  drinks,  and  warm  and  cold  substances  applied  Effects  of 

^  ^  _        warm  and 

to  the  cutaneous  surface,  have  each  a  powerful  influence  in  causing  cold  drinks, 
perspiration. 

Warm  drinks  are  commonly  resorted  to  either  to  restore  the 
natural  warmth  of  the  skin,  or  to  cause  sweating ;  and  cold 
drinks  are  equally  efficacious  in  producing  both  these  effects  upon 
the  cutaneous  capillaries. 

I  have,  on  a  former  occasion,  pointed  out  the  great  inffuence  seepage  132. 
which  both  very  hot  and  very  cold  substances,  taken  into  the 
stomach,  have  upon  the  heart,  and  made  allusion  to  some  in- 
stances where  they  proved  fatal ;  and  it  appears  to  me,  that  the 
changes  produced  in  the  action  of  the  cutaneous  capillaries,  either 
by  warm  or  cold  drinks,  arise  from  the  effects  which  these  pro- 
duce upon  the  action  of  the  heart.  In  order  to  cause  a  copious 
perspiration,  such  as  persons  have  recourse  to  who  are  in 
*'  training,"  it  is  usual  after  a  long  walk  to  lie  down  in  a 
bed  between  blankets  in  a  warm  room,  and  drink  a  quart 
of  cold  water,  a  short  time  after  which  a  profuse  perspiration 
ensues. 

This  effect  of  cold  drinks  accounts  for  the  thirst  and  the 

2  Y 
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strong:  desire  which  the  sick  have  for  cold  drinks  in  febrile  dis- 
eases,  and  in  those  stages  where  the  skin  is  parched ;  and  the  pro- 
priety of  allowing  them  to  gratify  this  instinct  of  the  ceconomy. 

Case.  An  officer,  in  India,  who  was  suffering  from  fever,  over-heard 
his  medical  attendants,  when  they  were  consulting  together  in  an 
adjoining  apartment,  hold  out  no  chance  of  his  recovery.  In  this 
hopeless  condition,  he  determined  to  gratify  a  strong  desire  he 
ad  to  drink  sangaree,  which  is  composed  of  vegetable  acids  and 
spirituous  and  fermented  liquors  greatly  diluted,  and  after  drink- 
ing a  very  large  quantity  of  it,  a  profuse  perspiration  immediately 
ensued,  after  which  all  the  symptoms  of  the  disease  were  imme- 
diately subdued,  and  he  rapidly  recovered. 

Effects  of        The  cutaneous  surface  is  equally  influenced  by  the  local  appli- 

warm  and  ^  .     .     ,  , 

cold  bathing,  cation  of  warm  and  cold  substances,  as  it  is  by  these  when  they 
are  taken  into  the  stomach. 

The  influence  of  the  warm  bath  in  promoting  perspiration  is 
universally  acknowledged,  and  the  pediliiviutn  and  the  ynanuluvium 
are  also  employed  for  the  same  purpose.  There  are  some  persons 
in  whom  the  warm  bath  has  a  very  opposite  effect  on  the 
capillary  circulation,  and,  in  place  of  being  moist,  the  skin 
becomes  hot  and  dry,  accompanied  with  headache  and  quickened 
circulation;  and  in  such  cases  there  will  often  be  found  some 
disorder  of  the  heart.  In  like  manner,  there  are  some  persons 
in  whom  the  2'>ediluvium,  in  place  of  restoring  the  balance  of  the 
circulation,  produces  an  injurious  effect,  and  in  these  instances 
there  has  generally  been  a  permanent  disorder  of  the  heart. 
A  lady  suffered  great  distress  in  breathing  whenever  she  put 

Cases.  her  feet  into  warm  water  ;  and  a  maid-servant  became  faint  on 
several  occasions  when  she  made  use  of  the  pediluvium. 

The  pediluvium  may  consist  either  of  water,  of  a  blood  heat, 
or  it  may  be  used  as  hot  as  the  patient  can  endure  it  for  a  very 
limited  time.  In  the  first  case,  the  feet  and  legs  should  be 
immersed  from  a  qu^arter  to  half-an-hour,  taking  care  to  add 
warm  water  in  sufficient  quantity  for  the  bath  to  sustain  the 
proper  temperature  during  the  whole  time  of  the  feet's  immer- 
sion. 

Besides  the  effects  of  the  heat  and  moisture,  stimulants  may 
be  added  to  the  water,  such  as  mustard,  vinegar,  or  common  salt. 
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these  increasing  the  influence  of  the  bath,  or,  if  friction  be 
desirable,  the  Hmbs  may  at  the  same  time  be  rubbed  with  meal 
or  bran. 

The  application  of  cold  to  the  cutaneous  surfoce  produces  a 
powerful  influence  on  the  capillary  circulation.  Hence  the  use 
of  the  cold  hath,  the  shower  bath,  the  cold  cfusion,  and  the 
evaporating  lotions,  all  which  require  discrimination  in  their  use, 
and  particular  attention  to  the  condition  of  the  heart,  as  there 
are  many  instances  of  evil  effects  having  arisen  from  employing 
them  when  the  heart  has  been  diseased. 

Pusiulation,  vesication,  and  rubefacients.     Besides  sweating,  Thcforma- 
the  skin  performs  excrementitious  processes  by  the  formation  of  ^ioUs^im™^'" 
eruptions  and  pustules,  these  discharging  from  the  blood  serous  p-^^'"''^'*- 
and  puriform  fluids,  and,  like  the  other  excretions  which  we  have 
been  considering,  they  are  also  employed  by  the  ccconomy  for  the 
cure  of  disease. 

The  importance  of  these  excrementitious  processes  we  can  Their  cura- 
measure  only  by  the  effects  which  are  produced  upon  the  system  ^'^^  effects, 
when  they  have  been  interru})ted  by  external  agents,  such  as  by 
changes  in  the  temperature  of  the  atmosphere,  or  by  the  applica- 
tion of  such  substances  as  arrest  their  progress  ;  and  on  no  organs 
are  these  injurious  effects  more  remarkable  than  in  the  organs  of 
circulation  ;  for  as  we  have  found  with  regard  to  the  other  excre- 
tions, that  if  the  noxious  matters  which  they  are  destined  to 
expel  from  the  body  are  not  removed  by  the  respective  organs, 
the  blood  becomes  vitiated,  and  the  action  of  the  heart  more  or 
less  disordered. 

In  the  exanthematous  diseases,  the  hurtful  effects  of  checking,  injurious 
by  any  means,  the  progress  of  the  eruption,  or  of  altogether  chccking'^ 
preventing  its  appearance,  are  well  known,  and  always  lead  to  an 
increase  in  the  action  of  the  heart,  and  of  all  the  febrile  symptoms, 
which  can  only  be  allayed  by  restoring  the  eruption,  or  by  in- 
creasing the  other  excrementitious  processes. 

But,  in  chronic  eruptions,  the  effects  of  arresting  their  excre- 
tions by  any  external  applications  is  still  more  pernicious,  and  it 
is  by  no  means  uncommon  to  meet  with  instances  where  persons 
with  an  eruptive  disease  of  long  standing,  and  limited  even  to  a 
Tcry  small  portion  of  the  cutaneous  surface,  and  who,  from 
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making  use  of  some  application  by  which  the  eruption  had  been 
checked,  have  suffered  from  various  ailments  arising  from  dis- 
turbances of  the  circulation,  all  which  are  quickly  removed 
whenever  the  eruption  re-appears,  or  when  depletive  means  are 
judiciously  adopted. 

In  imitation  of  these  processes  of  the  oeconomy  we  can  produce 
pushilation  and  vesication;  the  formation  of  artificial  pustules 
separating  from  the  blood  a  puriform  fluid,  and  vesication  with- 
drawing from  it  a  serous  exudation. 

In  those  disorders  of  the  heart  which  are  connected  with 
changes  in  the  qualities  of  the  blood,  especially  those  accom- 
panying exanthcmatous  diseases,  and  inflammatory  diseases  of  an 
arthritic  or  rheumatic  character,  pustulation  and  vesication  arc 
valuable  remedies  ;  and  rubefacients,  which  may  be  considered 
as  a  milder  degree  of  vesication,  are  no  less  useful.  These  reme- 
dies and  blisters  have  the  advantage  of  acting  quickly,  and  are 
therefore  more  applicable  to  the  more  acute  forms  of  disease, 
whilst  pustulation  is  generally  made  use  of  in  chronic  afi'ec- 
tions. 

Diuretics. — It  has  already  been  remarked,  that  the  kidneys  are 
unlike  any  of  the  other  excrementitious  organs,  performing  no 
other  function  but  the  excretion  of  urine,  nor  does  their  func- 
tion seem  to  be  so  intimatelv  associated  with  those  of  the  san- 
guineous  system  as  those  of  the  other  excrementitious  organs, 
although  the  effects  of  general  excitements  and  of  the  hj^steric 
paroxysm  in  causing  a  more  or  less  sudden  increase  in  the  flow  of 
urine,  sufficiently  points  out  their  relation  and  their  reciprocal 
connexion  both  in  health  and  in  disease.    The  influence  of  the 
passions  on  the  circulation  seems  to  produce  effects  upon  the 
kidneys  precisely  analogous  to  those  which  we  so  frequently 
observe  on  the  skin,  by  causing  sudden  perspiration,  and  upon  the 
mucous  membrane  of  the  alimentary  canal  by  diarrhoea,  effects 
which,  in  disturbances  of  the  heart  must,  however  inexplicable, 
be  intended  to  fulfil  some  essential  purpose  in  the  animal 
oeconomy. 

The  same  interchange  takes  place  between  the  kidneys  and 
the  other  organs  of  excretion  as  it  has  been  observed  which  these 
have  with  cue  another, — the  skin,  the  lungs,  and  the  alimentary 
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canal,  each  in  their  turn  performuig  the  function  of  the  i 
kidneys. 

In  hke  manner,  as  we  possess  the  means  of  increasing  the  Diuretics, 
quantity  and  of  altering  the  qualities  of  the  excretions  from  the 
skin,  and  from  the  alimentary  canal,  so  we  have  medicinal  sub- 
stances, by  the  administration  of  which  we  can  increase  the 
quantity  and  change  the  qualities  of  the  urine. 

Some  of  these  diuretic  medicines  are  absorbed  and  pass  un-  of'actiMi^'^'  ' 
changed  with  the  blood  to  the  kidneys,  such  as  potass,  turpen- 
tine, and  cantharides,  whilst  there  are  others  which  undergo 
chemical  changes,  such  as  the  acetate  and  supertartarate  of 
potass,  before  they  reach  the  kidneys.  And,  as  has  been  re- 
marked of  the  other  organs  of  excretion,  in  which  alone  some 
medicines  act,  so  it  is  as  regards  the  kidneys,  diuretics  producing 
their  particular  eifects  through  whatever  channel  they  may  have 
been  introduced  into  the  system, — whether  they  be  received  into 
the  stomach  or  inhaled  by  the  lungs.  i 

There   are  some   medicines   by  which   the   quantity,   and  The  quantity 

,  .  ,      ,  .       T  1  •  .  .  of  the  urine 

others  by  which  changes  m  the  qualities  of  the  urine  may  be  may  be 

^  clianged 
produced.  hy  tliem. 

"Water  and  diluent  drinks  increase  the  urinary  secretion  by 
passing  rapidly  to  the  kidneys,  and  the  exposure  of  the  skin  to  a 
cold  temperature  by  diminishing  the  cutaneous  exhalation  also 
causes  an  increase  of  urine.  And  there  are  medicinal  substances 
which,  by  promoting  the  absorption  of  the  fluids  eifused  into  the 
serous  cavities,  convey  them  to  the  blood,  from  whence  they  are 
excreted  by  the  kidneys.  Mercury,  diyitalis,  and  squills,  have 
this  effect  in  a  remarkable  degree,  and  these  medicines  are  of 
great  value  when  used  singly  or  combined  with  one  another. 

In  those  disorders  of  the  heart  where  any  of  the  excretions 
are  imperfectly  performed,  diuretics  arc  a  useful  remedy,  and 
their  exhibition  is  pointed  out  especially  in  those  maladies  where 
there  is  any  effusion  within  the  pericardium,  which  effusions,  we 
know,  are  not  only  relieved,  but  frequently  warded  off  by  the 
judicious  use  of  diuretics.  Indeed,  the  employment  of  this 
class  of  medicines  in  diseases  of  the  chest  has  been  deemed  very 
important  since  an  early  period  of  medical  history. 

The  qualities  of  the  urine  are  variously  altered  by  derange- 
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nients  in  the  digestive  process,  and  these  often  cause  disturbances 
in  the  circulation,  so  that  by  improving  the  digestive  function 
we  cau  change  the  nature  of  the  urine,  and  thus  restore  the 
disorder  of  the  heart.  Alkalis,  iodine,  and  the  mineral  acids  are 
especially  useful  in  the  treatment  of  the  diseases  of  the  heart  of 
an  arthritic  and  of  a  rheumatic  character,  in  all  which  the 
digestive  function  is  usually  more  or  less  deranged. 

Pneumonics. — The  intimate  relation  which  subsists  between 
the  heart  and  the  lungs,  and  their  reciprocal  influence  both  in 
health  and  ui  disease,  lead  us  to  inquire  how  the  respiratory 
organs  are  employed  by  the  animal  oeconomy  to  perform  or  to 
assist  in  performing  an  excrementitious  process. 

Now  we  find  that  the  mucous  membrane  which  lines  the 
bronchi,  like  the  external  skin,  performs  one  of  these  excre- 
mentitious functions,  and  this  pulmonary  excretion  becomes 
variously  modified  in  diseases  of  the  heart,  copious  mucous  dis- 
charges taking  place,  and  which  processes  are  employed  by  the 
animal  oeconomy  to  mitigate  disease. 

"  There  is  a  constant  and  considerable  exhalation  of  moisture 
from  the  cavity  of  the  lungs ;  and  there  are  many  reasons  for 
believing,  that  this  is  an  excrementitious  secretion,  connected  with 
the  other  excrementitious  secretions,  particularly  with  the  per- 
spiration from  the  surface  of  the  body." 

Even  before  the  time  of  Hippocrates,  physicians  talked  of 
"purging"  the  lungs,  using  that  term  in  the  same  sense  as  it 
has  since  been  employed  to  signify  the  purging  of  the  alimentary 
canal ;  and  of  such  importance  did  they  consider  it  requisite  for 
the  cure  of  diseases  of  the  chest,  that  they  artificially  produced 
"  coughing  in  order  to  evacuate  the  excrementitious  secretions 
from  the  bronchi," 

To  purge  the  lungs,  the  patient  was  ordered  "  to  draw  in  his 
tongue  as  much  as  he  was  able,  and  when  that  was  done  the  phy- 
sician endeavoured  to  put  into  the  hollow  of  the  lungs  a  liquor  that 
irritated  the  part,  which,  raising  a  violent  cough,  forced  the 
lungs  to  discharge  the  purulent  matter  which  was  contained  in 
them." 

It  may  be  observed,  that  the  act  of  vomiting,  besides  evacuat- 
ing the  stomach,  has,  likewise,  a  mechanical  effect  upon  the 
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lungs,  evacuating  from  the  bronchi  those  accumulations  of  mucus 
for  which  coughing  alone  is  not  always  sufficient ;  and  in  such 
cases  where  there  is  also  collected  a  large  quantity  of  the  mucus 
of  the  stomach,  vomiting  is  frequently  accompanied  with  violent 
coughing  ;  so  that  by  the  two  acts — vomiting  and  coughing,  a 
morbid  collection  of  mucus  both  in  the  stomach  and  in  the 
lungs  may  be  freely  evacuated. 

There  is  indeed  a  strict  analogy  in  the  acts  of  vomiting, 
coughing,  sneezing,  weeping,  and  purging,  each  being  a  muscular 
action  employed  by  the  oeconomy  to  remove  an  excretion,  either 
from  the  stomach,  the  air-tubes,  from  the  nasal  or  lachrymal 
passages,  or  from  the  alimentary  canal. 

But  the  lunsis  perform  another  and  a  most  important  excre-  Gases  ex- 

...  .  .       haled  by  the 

mentitious  fimction  by  the  gases  which  they  exhale,  the  quantity  lungs, 
of  the  pulmonary  exhalation  being  no  less  remarkable  than  that 
which  takes  place  from  the  cutaneous  surface. 

As  I  have  already  observed,  this  excrementitious  function  of  See  page  342. 
the  lungs  may  be  also  executed  by  the  skin,  and  the  interchange 
of  functions  between  the  lungs  and  the  skin  is  exemplified  in 
those  cases  of  disease  wherein  a  large  portion  of  the  lungs  is  I 
destroyed  and  unable  to  exhale  the  requisite  quantity  of  carbonic  Coiiiquitive 

"...  .      .  .  sweats. 

acid,  and  in  which  its  exhalation  is  performed  by  the  skin.  And 
when  neither  the  lungs  nor  the  skin  can  longer  execute  this 
function  sufficiently,  it  is  then  that  the  lungs  become  so  filled 
with  carbonic  acid,  that  from  its  deleterious  effects  upon  the  sys- 
tem, the  vital  powers  sink,  and  thus  life  is  gradually,  and  as  it 
were  insensibly  extinguished  ! 

In  those  disturbances  of  the  heart  which  are  either  caused  or  Expecto- 
aggravated  by  that  condition  of  the  pulmonary  mucous  mem- 
brane  which  is  relieved  by  expectoration,  there  is  no  medicine  so 
useful  an  expectorant  as  the  tartarized  antimony.    When  given 
in  sufficient  quantity  to  cause  vomiting,  the  mechanical  effects  of 
this  act  have  often  a  powerful  influence  in  evacuating  whatever 
morbid  mucus  may  have  been  collected  in  the  bronchi ;  but  when 
given  in  doses  sufficiently  small  to  be  absorbed  into  the  blood,  it 
theit  has  a  decided  influence  on  the  pulmonary  circulation,  so 
that  while  the  mucous  secretion  is  facilitated,  there  is  also  pro-  Anseii's  Lec- 
duced  a  corresponding  diminution  in  the  inflammatory  symptoms.  Blood?"    ^  ] 
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There  is,  indeed,  the  same  specific  effect  produced  upon  the 
puhnon<ary  mucous  memhrane  by  the  administration  of  the  tar- 
tarized  antimony,  as  by  that  medicine  on  the  mucous  hniug  of 
the  aUmentary  canal. 

Besides  antimonial  preparations,  there  are  other  medicinal 
substances  which  act  upon  the  pulmonary  mucous  membrane, 
such,  as  ipecacuanha  combined  with  opium,  sqidlls,  the  balsams, 
ammonia,  and  ether;  all  of  which  may  with  propriety  be  em- 
ployed to  relieve  different  morbid  conditions  of  the  mucous  mem- 
brane of  the  lungs  accompanying  disorders  of  the  heart. 

These  substances  may  either  be  inhaled  or  they  may  be  taken 
into  the  stomach,  or  absorbed  by  the  skin,  and  conveyed  by  the 
blood  to  the  respiratory  organs. 

Thus  we  perceive  that  there  are  many  substances  which,  when 
taken  into  the  stomach  or  absorbed  by  the  skin,  such  as  ether* 
camphor,  and  garlic,  the  pulmonary  exhalation  contracts  their 
odour.  And  the  experiments  of  Orfila  have  shown  that  the 
molecules  of  substances  which  have  passed  through  the  intestinal 
canal  abomid  in  the  pulmonary  exhalation,  a  ligature  placed  upon 
the  oesophagus  proving  that  such  exhalation  could  not  have  come 
from  the  stomach.  Turpentine  injected  into  the  crural  vein  was 
also  exhaled  by  the  lungs. 

Gejietics. — The  periodical  sanguineous  exhalation  from  the 
uterus,  is  another  excrementitious  process,  and  any  irregularity  in 
the  accession  of  the  period,  or  any  change  in  the  quality  of  the  dis- 
charge, is  a  frequent  cause  of  a  disturbed  heart.  Indeed,  there 
is  no  excretion  the  healthy  condition  of  which  has  greater  in- 
fluence on  the  heart  than  menstruation ;  for  we  invariably  find 
that  every  derangement  of  that  function  is  either  preceded  by 
or  causes  more  or  less  disturbance  of  the  circulation  ;  and  this 
relation  between  the  heart  and  the  uterus  will  satisfactorily  ex- 
plain the  curative  effects  of  cmmenagogues  in  those  diseases  of 
the  heart  which  are  accompanied  by  a  disordered  uterus. 

Such,  too,  is  the  intimate  relation  bet-ween  the  uterine  and  the 
circulating  organs,  that  the  various  interruptions  and  changes  to 
which  the  menstrual  flux  is  liable  exercise  a  powerful  influence  on 
the  sanguineous  system  ;  and  therefore,  in  the  treatment  of  dis- 
eases of  the  heart  accompanied  with  uterine  derangement,  it  is 
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of  essential  importance  to  employ  such  means  as  will  restore  the 
balance  of  the  circulation  when  the  menstrual  excretion  has  been 
interrupted,  or  improve  the  qualities  of  that  excretion  when  these 
have  been  changed.  Hence  the  use  of  emmenar/ogues  in  many 
of  the  disorders  of  the  heart,  a  class  of  medicinal  bodies,  some 
of  which  appear  to  act  directly  upon  the  uterine  system,  and 
others  througii  the  medium  of  some  of  the  other  systems  of  the 
(Economy. 

The  mensti-ual  flux,  it  may  be  here  remarked,  materially  differs  Peculiar  ciia- 

rac  er  u{  thy 

m  many  respects  from  all  other  excretions.    It  commences  only  "terinc 

excretion. 

at  a  particular  time  of  life,  it  recurs  periodically,  and  at  another 
age  it  ceases  altogether.  It  consists,  not  of  the  separation  of 
any  cxcrementitious  matter,  properly  so  called,  but  of  a  san- 
guineous discharge  from  the  mucous  membrane  of  the  uterus,  by 
which  process  a  superabundant  quantity  of  the  vital  fluid  is 
abstracted  from  the  body ;  the  system  being  provided  with  an  extra 
quantity  of  blood  only  during  that  part  of  a  Avoman's  life  when 
impregnation  may  take  place,  and  when  such  extra  quantity  of 
the  vital  fluid  may  be  required  for  the  nourishment  and  growth 
of  a  foetus.* 

This  excretion  appears  also  to  co-operate  with  tlie  lungs  and  Menstrua- 
the  skin  in  removing  carbon  from  the  system,  and  the  respiratory  opLTnted 
and  uterine  systems  are  so  intimately  associated,  that,  during  the  exci'cTions. 
menstrual  flux,  it  has  been  ascertained  that  much  less  carbon  is 
exhaled  by  the  lungs  ;  but  after  the  cessation  of  the  menses, 
there  is  a  considerable  increase  of  carbon  in  the  pulmonar}^ 
exhalation.  Accordingly,  there  is  a  remarkable  change  in  the  odour 
of  the  breath  in  a  woman  during  menstruation,  arising  probably 
from  the  uterus  assisting  the  lungs  during  that  period  in  dis- 
charging carbonic  acid.    And,  too,  like  the  other  excretions, 
menstruation  may  also  be  performed  by  other  systems  when  tlie 
uterus  is  incapable  of  executing  it.    It  may  be  performed  by  the 
different  portions  of  the  gastro-pulmonary  mucous  membrane,  by 
ulcers,  and  by  diseased  growths. 

The  condition  of  the  heart  varies  exceedingly,  according  to  Use  of  Em- 

nieiia^(;.;ues. 


*  Braiule  found  that  the  menstrual  flux  resembles  in  its  component  parts  a  very  con- 
centrated solution  of  colouring  matter  in  a  diluted  serum. 

2  z 
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whether  there  is  a  complete  interruption  to  the  flux,  whether  it 
is  irregular,  whether  its  quantity  is  dimiuished,  or  whether  there 
is  a  change  in  the  qualities  of  the  exhaled  fluid ;  and  our 
curative  means  enable  us  not  only  to  restore  the  menstrual  excre- 
tion, but  also  to  relieve  the  system  from  the  evil  effects  of  its 
suppression.  Wlien  the  menstrual  flux  is  interrupted,  as  often 
happens  from  the  feet  having  been  exposed  to  cold,  or  from  any 
violent  emotion,  we  can  imitate  the  excretion  and  relieve  the 
system,  by  artificially  abstracting  the  surplus  blood  which  should 
have  been  evacuated  by  the  flux.  In  this,  as  in  a  plethoric  state 
of  other  organs,  bloodletting  and  other  depletive  measures  are 
indicated  ;  for  the  abstraction  of  blood  will  at  all  times  mitigate 
the  symptoms  arising  from  any  congestion  in  the  heart,  and  im- 
prove the  general  health.  But,  to  insure  the  return  of  the  flux, 
the  active  means  should  be  employed  immediately  before  the 
usual  period  of  its  accession,  and  the  best  calculated  to  effect 
this  purpose,  besides  bloodletting,  are  those  which  act  upon  the 
uterine  system.  Emetics,  pwgatives,  and  the  pediluvium,  power- 
fully assist  in  restoring  a  suppressed  menstruation  ;  and,  indeed, 
there  is  no  emmenagogue  more  to  be  relied  upon  than  an  emetic. 

In  those  disturbances  of  the  heart,  accompanied  by  changes 
in  the  qualities  of,  and  by  irregularities  in  the  uterine  excretion, 
the  condition  both  of  the  uterus  and  heart  can  only  be  relieved 
by  the  use  of  those  medicines  which  change  and  improve  the 
qualities  of  the  blood,  such  as  the  various  preparations  of  iron 
and  of  copper. 
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CHAPTER  XIX. 

■   GENERAL  OBSERVATIONS  ON  THE  TREATMENT  EMPLOYED 
FOR  THE  TREATMENT  OF  DISEASES  OF  THE  HEART. 

Tlie  subject  continued;  observations  on  the  incrementitious  processes;  their 
importance  in  the  treatment  of  diseases  of  the  heart;  dietetics;  stomachics ; 
hcematics;  neurotics,  absorbents,  and  derivatives. 

The  inci'ementitious  Processes. 

Having  pointed  out  the  important  share  Avhich  the  excremen- 

titious  processes  have  in  preserving  health,  the  different  artificial 

means  which  we  possess  for  imitating  them,  and  the  application 

of  these  means  in  the  treatment  of  the  diseases  of  the  heart, 

Ave  come  next  to  review  the  incrementitious  processes,  or  those 

by  which  the  body  is  supplied  with  the  elements  which  are 

separated  from  the  blood,  and  from  the  atmosphere,  and  which 

are  necessary  for  converting  the  food  into  chyle,  and  for  the 

oxygenation  of  the  blood.     In  prosecuting  our  inquiries  upon 

this  subject,  we  shall  find  that,  besides  varieties  in  the  aliments 

and  drinks,  there  are  medicinal  agents,  by  the  administration  of 

which  we  are  able  to  assist  and  to  correct  derangements  in  these 

incrementitious  processes,  just  as  we  have  found  that  by  another 

class  of  medicines  we  arc  able  to  correct  and  imitate  the  different 

excretions.    The  incrementitious  processes  become  therefore  no  importance 

...  of  the  incre- 

less  interestmg  to  the  therapeutic  inquirer  than  the  excremen-  mentitious 
titious ;  for  whilst  the  condition  of  the  body  is  influenced  by  any  p™"^®**^** 
derangement  in  the  functions  of  those  organs  which  discharge 
from  it  tliose  matters  which  are  hurtful,  in  an  equal  degree  is  the 
health  of  the  human  frame  interrupted  by  any  irregularity  or 
imperfection  in  the  execution  of  those  functions  which  supply 
it  with  the  elements  of  nourishment.    There  is,  indeed,  no  sys-  Their  influ- 
tem  of  the  animal  ceconomy  which  isjnore  affected  by  imperfee-  heart, 
tions  of  the  incrementitious  processes  than^he  sanguineous,  and 
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we  might  anticipate  that  changes  in  the  quahties,  or  in  the  supply 
of  tlie  elements  which  are  necessary  to  repair  the  blood,  might 
produce  such  changes  in  the  vital  fluid  as  would  more  or  less 
disturb  the  functions  of  the  heart. 

The  same  organs  which  perform  the  excrementitious,  also  per- 
form the  incrementitious  processes,  excepting  the  kidneys.  The 
skin,  the  lungs,  and  the  alimentary  canal,  not  only  excrete* 
but  they  are  each  employed  to  absorb  from  the  aliment  and 
inhale  from  the  atmosphere  those  substances  required  for  the 
subsistence  of  life.  And,  contrasted  with  one  anothei*,  nothing 
can  be  more  opposite  than  the  nature  of  the  incrementitious  and 
the  excrementitious  products ;  for  whilst  some  of  those  of  excre- 
tion resemble  inorganized  compounds  that  can  be  made  in  the 
chemical  laboratory-,  sucli  as  phosphate  of  lime  or  carbonic  acid, 
the  incrementitious  products  the  chemist  cannot  imitate.  The 
chemist  cannot  compound  chyle,  and  there  is  no  more  remarkable 
difference  in  the  jirocesses  which  are  performed  in  the  living 
body,  and  in  the  chemical  laboratory,  than  the  length  of  time 
which  is  required  by  the  chemist  to  form  some  of  those  com- 
pounds which  are  so  quickly  performed  in  the  vital  laboratory* 
"  In  nothing,  indeed,  do  these  processes  differ  from  those  of  the 
chemist  more  than  in  the  short  time  which  is  required  to  convert 
matters  in  the  stomach  into  acid  compounds,  with  the  lengthened 
period  which  is  necessary  to  produce  in  them  a  similar  change 
when  out  of  the  body." 

The  incrementitious  compounds  may  be  properly  said  to  con- 
tain all  the  elements  of  animal  life,  and  after  these  compounds 
have  been  added  to  the  blood,  they  are  again  variously  decom- 
posed, and  new  products  formed  by  the  different  organs.  Thus, 
in  one  of  the  vital  laboratories,  combustion  takes  place  in 
order  to  produce  animal  heat ;  in  another,  the  muscidar  fibre 
is  eliminated,  for  the  purposes  of  locomotion  and  the  circula- 
tion of  the  fluids  ;  in  another,  bone,  upon  which  the  whole  solid 
fabric  is  built,  to  give  insertion  to  the  muscles  and  protect  the 
vital  organs ;  in  another,  is  produced  the  cerebral  pulp  through 
the  medium  of  which  the  vital  power  acts  and  endows  the  various 
organs  with  their  necessary  sensibihty ;  and,  in  another,  the 
fluids,  such  as  synovia,  are  compounded,  which  serve  the  purpose 
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of  lubricating  those  surfaces  which  are  required  to  move  upon 
one  another. 

The  iucrementitious  products  are  either  fluid,  or  they  are 
gaseous.  The  fluids  are  compounded  from  the  ahment  by  the 
digestive  organs,  and  they  are  also  absorbed  by  the  cutaneous 
lymphatics.  The  gaseous  are  obtained  in  the  lungs,  as  well  as 
the  skin,  by  the  decomposition  of  the  atmospheric  air. 

The  incrementitious  corpuscules,  or  atoms  derived  from  these 
two  vital  laboratories  are  mixed  with  the  venous  and  arterial 
blood  ;  and  thus  furnished  with  the  elements  of  life,  the  arterial 
blood  is  distributed  to  the  various  organs,  and  by  these  it  is  con- 
verted into  new  compounds,  so  that  in  the  treatment  of  the 
diseases  of  the  heart  it  is  essential  to  consider  the  condition  of 
each  of  these  incrementitious  processes ;  for  as  the  qualities  of 
the  blood  depend  upon  their  products,  every  deviation  from  their 
healthy  state  must  more  or  less  influence  the  heart's  functions. 

"  There  are  some  juices  or  humours  which,  in  particular  cases, 
ought  to  be  evacuated  or  drawn  out  of  the  body  ;  and  some  others 
that  you  ought  to  restore  to  the  body,  or  cause  to  be  produced  Hippocrates. 
therein'^ 

In  the  treatment  of  cardiac  diseases,  whether  arising  from  the 
state  of  the  blood,  or  aggravated  by  its  morbid  condition,  the 
means  which  we  possess  for  regulating  and  assisting  these  incre- 
mentitious processes  open  an  important  field  of  pathological 
inquiry. 

Dietetics. — The  incrementitious  processes  which  are  performed 
by  the  digestive  organs  may  be  said  to  commence  in  the  mouth. 
There  the  food  undergoes  mastication,  is  mixed  with  the  saliva, 
passes  into  the  stomach,  where  it  mixes  with  the  gastric  juice, 
and  is  converted  into  a  homogeneous  pulp  or  chyme.  It  after- 
wards passes  into  the  duodenum,  where  it  undergoes  additional 
combinations,  being  there  mixed  with  the  pancreatic  juice,  the 
bile,  and  the  excretion  from  the  duodenum. 

In  this  course  the  aliment  undergoes  various  changes  by  the 
operations  of  the  vital  laboratory,  the  excrementitious  portions 
as  we  have  already  seen,  being  separated,  and  passing  off  through 
the  intestinal  canal,    and   discharged  from  the  body,  whilst 
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the  incrementitious  portions  are  absorbed  and  conveyed  to  the 
blood. 

The  important  purposes  which  these  incrementitious  processes 
serve  in  the  animal  economy,  points  out  the  necessity  of  proper 
food  to  preserve  the  blood  in  a  healthy  state ;  and  at  the  same 
time  it  shows  the  propriety  of  administering  in  the  diseases  of 
the  sanguiferous  system,  those  medicinal  substances  which  are 
known  to  preserve  and  improve  the  condition  of  the  digestive 
organs,  if  these  are  deranged. 

I  have  already  had  occasion  to  remark  how  man,  like  the  rest 
of  the  animal  creation,  is  endowed  with  iiistincts,  by  which  he  is 
enabled  to  select  the  kinds  of  food  and  drink  which  are  necessary 
for  his  existence  ;  and  that  these  instincts  guide  him  in  the 
selection  of  proper  aliments  in  sickness  as  well  as  in  health. 
But  these  instincts  are  not  alone  sufficient  for  this  essential  pur- 
pose of  the  animal  ceconomy :  so  that  we  are  also  provided  with 
the  senses  of  taste  and  of  smell,  which  are  so  placed  that  they 
perform  the  duty  of  sentinels,  guarding  the  stomach  from  receiv- 
ing any  improper  food,  which,  guided  by  instinct  alone,  we  might 
not  have  rejected. 

And,  further,  it  appears  to  be  a  law  of  the  animal  economy 
that  these  instincts  and  these  senses  shall  obey  and  be  subservient 
to  the  varied  conditions  of  the  body  ;  that  the  food  which  is 
most  grateful  to  him  in  health,  shall  be  rejected  in  sickness  ;  and 
that  which  is  unpalatable  to  those  who  are  in  health,  shall  be 
agreeable  to  the  sick.  When,  therefore,  we  contemplate  the 
digestive  process,  the  function  where  it  is  not  improbable  the 
agency  of  the  vital  principle  is  first  developed,  and  when  we  inquire 
into  its  disordered  states,  and  the  means  of  relieving  these,  we  are 
led  to  seek  for  those  therapeutic  means  by  wliich  we  can  imitate 
or  assist  that  process. 

So  intimately,  indeed,  as  the  functions  of  the  heart  are  associ- 
ated with  those  of  the  digestive  canal  in  the  healthy  state  of  the 
body,  we  need  not  be  surprised  to  find  a  disordered  heart  power- 
fully influenced  by  disturbances  in  the  digestive  apparatus  ;  but 
not  only  do  we  find  that  there  is  no  disease  of  the  heart,  the 
symptoms  of  which  are  not  aggravated  by  a  derangement  of  the 
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stomach,  but  that  there  are  many  disorders  of  the  heart  which 

are  caused  alone  by  disorders  of  the  digestive  organs.  See  page  i36. 

Whilst  man,  like  the  rest  of  the  animal  creation,  is  endowed 
with  instincts  and  the  senses  of  taste  and  smell  to  guide  him  in 
the  selection  of  his  food,  it  must  also  be  borne  in  mind  that  these 
instincts  are  under  the  influence  of  his  will,  and  consequently  we 
find  that  from  the  habits  of  civilised  life  and  the  various  culinary  , 
arts  which  have  been  contrived  to  increase  our  animal  gratifica-  ' 
tions,  the  digestive  organs  are  subject  to  a  variety  of  disorders. 

Thus,  it  is  not  the  uneducated  classes  of  the  community  who 
are  the  greatest  slaves  to  and  the  most  severe  sufferers  from  sen- 
sual gratifications.  In  proportion  as  man  becomes  refined,  he 
studies  and  practises  the  "  gastronomic  "  art ;  so  that  in  the 
practice  of  medicine  amongst  the  polished  and  the  learned,  the 
ph}'sician  finds  his  advice  little  sought  for  if  he  endeavour  too 
rigidly  to  check  them  in  their  animal  propensities.  No  man  ever 
acquired  greater  reputation  in  the  class  of  society  to  which  I 
allude  than  one  whose  practice  I  had  often  observed,  and  who  on 
no  occasion  ever  omitted  to  point  out,  and  to  contrive  some  food 
that  would  be  pleasing  and  gratifying  to  the  patient,  however  im- 
proper it  might  be  for  his  recovery.  "I  always,"  said  he, 
"  allow  my  patients  to  eat  and  drink  what  they  like.  This  pleases 
them  better,  and  they  take  more  of  my  physic." 

Food  of  an  improper  quality,  taken  at  irregular  meals,  or  in  an 
improper  quantity,  will,  by  deranging  the  stomach,  more  or  less 
aggravate  all  the  symptoms  of  a  disordered  heart ;  and,  there- 
fore, each  of  these  points  deserves  attention  in  regulating  the  diet 
of  those  suffering  from  a  disturbed  circulation. 

With  regard  to  the  quality  of  the  food,  most  persons  are  per-  The  proper 
fectly  aware  of  those  kinds  of  food  which  they  cannot  easily  fowi!'^  °  '  ^ 
digest,  so  that  all  such  aliments  should  be  avoided,  and  those 
kinds  only  should  be  partaken  of  which  experience  has  taught 
are  of  the  most  easy  digestion.    Animals  can,  by  gradual  habit, 
live  upon  food  that  is  not  the  natural  aliment  of  their  species  ; 
and  so  man,  in  various  parts  of  the  globe,  lives  upon  very  differ- 
ent kinds  of  food.    I  have  long  been  in  the  habit  of  directing 
the  sick  always  to  partake  of  the  kind  of  aliment  which  he  most  , 
desires ;  for  it  is  impossible  to  dictate,  from  any  appearances  of 

I 
I 


360 


OBSERVATIONS  ON  THE   REMEDIES  EMPLOYED 


I 


Baillie's 

postluimous 

Works. 


Ahernethy, 


See  pftge  294. 


The  proper 
quantity  of 
food. 


the  tongue,  of  the  skiu,  or  of  the  pulse,  to  the  inchnatious  and 
tastes  of  different  individuals  ;  and  we  constantly'  observe  persons 
recovering  from  a  severe  illness,  or  suffering  from  some  chronic 
derangement  of  the  digestive  organs,  express  a  great  desire  for 
some  particular  kind  of  food,  and  usually  for  such  as  they  dislike 
when  in  health.  And  I  have  never  had  occasion  to  regret  recom- 
mending to  the  sick  this  rule  of  choosing  their  own  aliment,  pro- 
vided always  that  the  food  or  drink  was  not  suggested  by  any 
person  to  the  patient,  and  that  it  was  taken  only  in  a  moderate 
quantity.  Where  an  opposite  rule  is  followed,  especially  in  those 
suffering  from  diseases  of  a  febrile  type,  and  wherein  the  heart  is 
much  excited,  if  animal  food,  particularly  in  a  solid  form,  be  pre- 
scribed, it  seldom  fails  to  aggravate  all  the  febrile  symptoms,  and 
instances  are  not  very  rare  in  which  fatal  effects  have  resulted 
from  a  patient  eating  even  a  small  quantity  of  animal  food  during, 
and  in  those  apparently  recovering  from,  diseases  of  an  inflam- 
matory character.  Several  persons  who  were  burnt  at  the  fire  of 
Covent  Garden  and  admitted  into  St.  Bartholomew's  Hospital, 
and  who  were  fast  recovering,  had  a  quantity  of  food  sent  to  them, 
in  consequence  of  eating  which  consecutive  fever  came  on,  and 
they  all  perished !  In  conclusion  I  may  remark,  that  this  rule 
for  regulating  the  diet  of  the  sick  is  in  accordance  with  what  we 
observe  throughout  the  animal  kingdom,  all  animals,  both  when 
in  health  and  suffering  from  disease,  selecting  particular  kinds  of 
food,  and  such  food  as  under  other  circumstances  might  be  hurt- 
ful to  them.  Thus  many  animals,  as  I  before  mentioned,  under 
particular  circumstances,  eat  substances  to  cause  vomiting  or 
purging ;  at  other  times  they  resort  to  salt-springs,  or  the  sea-shore. 

In  regulating  the  cUet  it  has  long  appeared  to  me,  that  the 
chief  point  to  inculcate  for  the  guidance  of  the  sick,  is  modera- 
tion in  the  quantity  of  food  taken  at  each  meal.  Tlie  palate  may 
never  fail  to  be  a  safe  guide  for  selecting  the  proper  quality  of 
food,  though  most  persons  require  to  make  an  effort  in  order  to 
limit  the  quantity  of  a  meal,  and  avoid  eating  to  repletion ;  and 
if  the  whole  bulk  of  a  meal  be  moderate,  any  disordered  state  of 
the  heart  will  suffer  little  from  the  condition  of  the  stomach. 
"I  have  often  heard  Napoleon  say,"  observes  his  biographer, 
"that  however  little  nourishment  people  took  at  dinner,  they 
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always  took  too  much.  Thus  the  emperor's  head  was  always 
clear  and  his  labours  easy,  even  when  he  rose  from  table."  Such  Bourienne, 
is  the  influence  of  digestion  upon  the  circulation,  that  the  vigour  of 
the  mind,  as  vrell  as  that  of  the  physical  frame,  is  greatly  dimi- 
nished by  over-indulgence  in  food;  and  those  whose  mental 
avocations  are  intense  and  laborious,  or  whose  bodily  exertions 
are  great,  are  never  able,  without  more  or  less  suffering,  to  indulge 
in  habits  of  repletion. 

Besides  attention  to  the  quality  and  to  the  quantity  of  the  The  meals 
food,  the  regularity  of  the  meals  is  of  great  consequence ;  and  of  ^lar.'^ 
this  every  one  is  aware  from  personal  experience.  The  number 
of  meals  and  the  time  when  they  are  made  is  very  different  with 
different  persons, — depending  upon  the  avocations  of  each;  and 
such  differences  do  not  appear  to  interfere  with  the  enjoyment  of 
health. 

But  any  irregularity  and,  above  all,  taking  even  a  very  small 
portion  of  food  between  the  accustomed  meals,  is  often  the  cause 
of  greatly  disturbing  digestion  ;  and  as  the  desire  of  food  comes 
on  at  the  period  of  the  usual  meals,  if  it  be  not  taken  when  the 
stomach  has  made  the  requisite  preparation  for  its  reception, 
digestion  becomes  alw^ays  more  difficult  and  often  very  imperfect.  ^ 

Ho^Yever  strict  may  be  the  attention  paid  in  selecting,  in  limit-  Medicines 
ing  the  quantity,  and  in  regulating  the  periods  for  taking  food,  Siwemen- 
yet  from  our  habits,  as  well  as  from  the  numerous  maladies  to  cesses,'^"' 
which  mankind  is  liable,  it  often  happens  that  the  digestive 
function  is  impaired,  and  that  it  can  be  materially  improved  by 
the  administration  of  appropriate  medicines.  Let  us  therefore 
proceed  next  to  the  consideration  of  tliose  medicinal  substances 
which  assist  the  digestive  processes,  and  which  extract  from  the 
aliment  those  products  which  are  to  be  absorbed  and  conveyed 
to  the  blood,  and  likewise  those  medicines  which  pass  from  the 
digestive  canal  to  the  blood  unchanged,  and  where,  by  their 
presence  in  the  vital  stream  tliey  produce  curative  effects  on  the 
disorders  of  the  heart.  These  different  medicinal  substances 
may  be  appropiately  classed  amongst  the  stomachics,  the  hcsma- 
tics,  the  neurotics,  and  the  absorbents,  and  each  of  these  classes 
merit  a  separate  consideration. 

When  medicinal  substances  are  received  into  the  stomach  they 

3  A 


3G2         OBSERVATIONS  ON  THE   REMEDIES  EMPLOYED 


aiKi  their  are  either  simply  mixed  with  the  food,  or  they  undergo  changes 
modes  of      in  the  vital  laboratory,  and  are  formed  into  new  compounds  with 


action. 


the  contents  of  the  stomach,  and  which  products  are  afterwards 
absorbed  and  mixed  with  the  blood  ;  and  there  are  others  whicli 
pass  through  the  alimentary  canal  without  being  changed  in 
their  qualities,  or  diminished  in  their  quantity. 
Their  utility      The  phenomena  which  are  manifested  in  these  different  modes 

In  the  treat- 

mentofdis-    bv  which  medicinal  substances  act  upon  the  primce  vice  are 

eases  of  the       •'  .  .     .  , 

heart.  extremely  interesting,  and  enable  us  to  adopt  certain  pnnciples, 
in  order  to  regulate  the  treatment  of  disease ;  and  there  is  no 
class  of  ailments  where  such  principles  can  be  so  aptly  applied 
as  in  the  treatment  of  the  diseases  of  the  sanguineous  system. 

The  stomach  may  justly  be  considered  as  the  "centre  of 
sympathy,"  when  we  reflect  on  the  extraordinary  influence  which 
the  ingesta  exercise  upon  the  system  ;  for  whatever  is  received  into 
the  stomach,  either  in  the  shape  of  food  or  medicine,  has,  doubt- 
less, a  direct  action  upon  its  tissues,  whatever  may  be  the 
subsequent  effects  produced  on  other  organs. 

J^^'Jf^i'  And  this  leads  me  further  to  observe  with  regard  to  medicinal 

to  t)e  onserv-  o 

action*of  substances,  that  the  more  successfully  we  explore  the  phenomena 
medicines. of  the  animal  oeconomy,  and  the  more  attentively  we  observe  the 
effects  of  medicines  upon  the  different  organs,  the  better  are  we 
enabled  to  trace  these  effects  to  some  general  laws ;  and  how- 
ever numerous  and  multiplied  be  the  facts  which  empiricism  has 
furnished,  and  however  unsuccessful  therapeutic  inquirers  may 
have  hitherto  been  in  revealing  any  general  principles  by  which 
medicinal  substances  produce  their  varied  influence  upon  the 
oeconomy,  I  am  fully  persuaded,  that  both  physiological  and 
chemical  science  have  already  advanced  far  enough  to  enable  us, 
-  by  legitimate  induction,  to  explain  certain  laws  which  are  estab- 
lished in  the  animal  oeconomy,  and  under  the  control  of  which 
medicines,  as  well  as  aliments,  act  upon  the  body. 
J]»ese  kws  One  of  these  laws  seems  to  be  that  every  medicinal  substance 
has  its  influence  on  one  organ,  or  upon  one  system  of  organs  ; 
and  another  is,  that  by  whatever  channel  medicinal  substances 
are  conveyed  to  the  blood,  their  effects  upon  a  particular  organ 
or  system  are  always  similar. 

Now  both  these  laws  of  the  oeconomy  are  illustrated  and  fully 
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confirmed  by  a  multitude  of  phenomena.  That  every  medicinal 
body  acts  upon  a  particular  organ,  or  on  a  particular  system,  is  a 
fact  universall)-  established,  and  on  a  knowledge  of  which  is 
based  the  science  of  therapeutics.  That  medicinal  substances 
not  only  act  upon  one  system,  but  upon  different  portions  of  a 
system,  the  cerebro-spinal  system  affords  an  excellent  illustra- 
tion ;  neurotics,  properly  so  called,  each  affecting  particular 
portions  of  the  cerebro-spinal  and  ganglionic  systems.  Opium 
acts  upon  the  brain,  chloroform  upon  the  sensory,  and  strichnine 
upon  the  motor  column  of  the  spinal  chord. 

And,  I  may  repeat  the  observation,  that  this  law,  in  regard  to  J/q^''  ,^"^, 
the  special  effects  of  medicines,  is  strictly  analogous  to  the  phenomena 
phenomena  of  diseases;  these  usually  afFecting  a  particular  sys- 
tem, or  a  particular  portion  of  that  system.  Thus,  we  have 
seen  that  each  of  the  different  systems  of  the  oeconomy  may  be 
separately  affected  by  derangements  of  the  circulation ;  and  not 
only  the  different  systems,  but  even  different  portions  of  these 
systems,  striking  examples  of  which,  I  have  already  mentioned, 
may  be  observed  when  the  heart  is  diseased  in  the  different 
portions  of  the  cerebro-spinal  system. 

This  analogy  of  the  influence  of  medicinal  substances  to  the 
phenomena  of  disease  is  of  great  value,  as  it  points  out  a  rational 
method,  both  for  the  arrangement  and  administration  of  the 
various  substances  of  the  materia  medica ;  and  the  practical 
importance  of  which  will  appear  when  considering  the  effects  of 
medicines  in  the  treatment  of  the  numerous  diseases  of  the 
heart. 

Another  law  is,  that  medicinal  substances  produce  similar  effects 
whether  they  enter  the  blood  by  the  absorbents  of  the  alimentary 
canal,  or  by  the  pulmonary,  or  by  the  cutaneous  absorbents. 
That  their  effects  are  the  same,  by  whatever  of  these  portions 
of  the  absorbent  system  they  may  have  been  conveyed  to  the 
blood,  is  shown  by  some  of  the  most  powerful  therapeutic  agents. 
Arsenic,  whether  it  be  taken  into  the  stomach,  applied  to  the 
skin,  or  to  the  surface  of  an  ulcer,  produces  precisely  similar 
effects,  inflaming  the  mucous  membrane  of  the  stomach  and 
rectum,  and  leaving  unaffected  the  intermediate  portion  of  that 
tunic  of  the  intestinal  canal.    Tobacco,  chloroform,  and  eethcr 
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produce  similar  effects  on  the  circulation,  whether  they  are  taken 
into  the  stomach,  inhaled  by  the  lungs,  or  applied  to  the  skin  ; 
and  cantharides  causes  stranguary,  and  emetic  tartar  nausea, 
whether  they  be  taken  into  the  stomach  or  applied  to  the  skin 
to  produce  vessication.  There  are  purgative  medicines  which  act 
upon  the  alimentary  canal,  whether  they  have  been  absorbed  by 
the  skin,  inhaled  by  the  lungs,  applied  to  the  tongue,  or  received 
into  the  stomach  ;  and  it  matters  not  whether  mercury  be 
swallowed,  absorbed  by  the  skin,  or  inhaled  by  the  lungs,  in 
order  to  cause  salivation  ;  nor  whether  belladonna  be  swallowed 
or  rubbed  upon  the  skin  to  produce  its  specific  effect  upon  the 
iris.  And  it  is  the  same  with  opium  and  strychnine,  their  medi- 
cinal effects  being  produced  whether  they  are  swallowed,  inhaled, 
or  applied  to  the  cutaneous  surface.  To  conclude,  I  may  observe 
in  evidence  of  this  law  of  the  oeconomy  that  the  same  effects 
were  produced  by  injecting  emetine  into  the  cavities  of  the 
Magendie,     pleura  and  into  the  parinchema  of  different  organs. 

Stomachics. — The  stomach  may  not  be  inaptly  considered  as 
a  central  laboratory  in  which  is  performed  both  incremeutitious 
and  excremeutitious  processes,  and  from  which  the  products  of 
both  processes  are  removed,  the  one  being  conveyed  to  the  blood 
by  the  absorbents,  and  the  other  discharged  by  the  intestinal 
canal. 

Stomachic  medicines,  properly  so  called,  are  those  substances 
that  act  either  directly  upon  the  tissues  of  the  stomach,  or  that 
when  mixed  with  the  food  and  assisted  by  the  operations  of  the 
Tital  laboratory,  render  it  more  easily  convertible  into  chyle ;  and 
as  the  condition  of  the  whole  animal  frame  greatly  depends  on 
the  manner  in  which  the  incremeutitious  processes  are  performed 
stomachics  may  be  deemed  an  important  class  of  remedies  in  the 
treatment  of  some  of  the  diseases  of  the  heart.    These  medicines 
have  been  classed  amongst  the  tonics  and  astringents,  some  amongst 
the  carminatives,  others  amongst  the  aromatics,  some  amongst 
the  corroborants,  and  some  amongst  the  anti-sjmsmodics,  affording 
another  proof  of  the  unphilosophical  methods  which  have  been 
contrived  to  classify  the  various  objects  of  the  materia  raedica, 
arranging  them  according  to  some  theoretical  opinion  of  their 
modes  of  action  upon  the  animal  ccconomy. 
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"When  medicinal  bodies  are  received  into  the  stomach,  whether 
they  be  mixed  with  its  contents  and  form  with  them  new  com- 
pounds, whether  they  are  conveyed  by  the  absorbent  vessels  into 
the  blood,  or  whether  they  pass  through  the  intestinal  canal 
unchanged,  the  special  effects  of  each  are  produced  by  their 
influence  upon  the  different  tissues  of  the  stomach,  some  acting 
upon  the  vascular,  some  upon  the  absorbent,  and  some  upon  the 
nervous  structures  ;  others  appear  to  act  upon  the  mucous  and 
the  muscular  coats,  whilst  those  medicines  which  are  absorbed 
unchanged  and  mixed  with  the  blood,  influence  the  functions 
of  the  heart,  either  by  coming  into  direct  contact  with  the 
lining  membrane  of  its  cavities,  by  entering  into  its  struc- 
tures through  the  cardiac  arteries,  or  by  their  influence  upon 
the  whole,  or  only  upon  a  portion,  of  the  cerebro-spinal 
system. 

There  are  certain  medicinal  substances,  such  as  the  vegetable 
acids,  the  alkalis,  and  some  of  the  saline  compounds,  as  the 
muriate  of  soda,  w^hich,  whenever  they  enter  the  stomach,  form 
compounds,  chemically  mixing  with  the  food,  by  which  they 
render  its  assimilation  more  easily  performed,  or  by  which  they 
are  enabled  to  form  new  compounds  to  be  mixed  with  the  blood. 
But  how  far  either  medicinal  or  alimentary  bodies  act  directly  on 
the  tissues  of  the  stomach,  or  are  first  absorbed  by  the  blood, 
many  discrepant  conjectures  have  been  made.  That  they  must 
cause  certain  changes  on  the  tissues  of  the  stomach  appears, 
however,  probable  from  the  almost  instantaneous  effects  which 
some  of  them  produce,  and  the  sensations  which  they  create,  not 
only  on  the  stomach  itself,  but  throughout  the  whole  system. 
There  are  analogous  examples  of  the  action  of  medicines  upon 
other  organs  when  they  are  directly  applied  to  them,  such  as  the 
effects  of  colyria  and  injections  into  the  intestines,  the  urethra, 
and  into  the  vagina. 

"  That  ?nedicines  showing  considerable  powers  with  respect  ta 
the  whole  system,  act  especially  or  only  on  the  stomach,  will 
appear  from  all  those  cases  in  which  the  effects  are  seen  soon  after 
the  substance  has  been  taken  into  the  stomach,  and  before  they 
can  be  supposed  to  have  gone  further  into  the  body,  or  to  have 
reached  the  mass  of  blood."  Mat.  Med. 
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Besides,  those  substances  which  enter  the  blood  must,  in  the 
first  place,  produce  certain  conditions  on  the  tissues  of  the 
stomach,  more  especially  upon  its  absorbents.  On  the  other 
hand,  there  is  no  doubt  of  the  rapidity  with  which  substances 
taken  into  the  stomach  reach  the  heart ;  and  when  we  consider 
the  velocity  of  the  blood's  stream,  it  is  easy  to  explain  how 
quickly  any  particular  organ  should  become  influenced  through 
the  medium  of  the  blood  by  such  medicinal  bodies  as  act  upon  it. 

But,  as  has  been  said,  those  medicines  which  act  upon  the  coats 
of  the  stomach  do  not  make  their  impression  upon  all  of  them 
indiscriminately,  each  appearing  to  produce  its  effects  upon  one 
particular  tissue.  Thus  some  act  upon  the  mucous,  some  upon  the 
capillary,  some  upon  the  absorbent  and  muscular,  and  some  upon 
the  nervous  tissue  ;  so  that  a  variety  of  effects  are  produced  by 
medicinal  substances  when  received  into  the  stomach,  one  pro- 
ducing an  increase,  and  another  a  diminution  of  the  vigour  of 
the  capillaries ;  another  increasing  or  subduing  the  mucous  secre- 
tions, and  another  making  an  impression  upon  the  gastric  nerves. 

Those  medicines  whose  action  appears  to  be  limited  to  the  sto- 
mach, and  which  pass  through  the  alimentary  canal  without  being 
diminished  in  quantity  or  changed  in  their  quality,  are  the  tonics 
and  astringents ;  and  in  the  disorders  of  the  circulation,  which 
are  symptomatic  of  an  impaired  digestion,  or  in  those  which  are 
aggravated  by  it,  the  use  of  stomachics  is  essential  for  their  relief. 
At  the  same  time,  in  the  treatment  of  the  diseases  of  the  heart 
this  class  of  remedies  will  often  prove  injurious,  and  great 
discrimination  is  therefore  necessary  in  administering  them. 

The  most  powerful  vegetable  tonics  contain  both  a  bitter  and  an 
aromatic  element,  and  of  these  none  are  more  useful  in  assisting 
digestion  than  hops  and  aloes.  Animals,  as  well  as  man,  are 
instinctively  impelled  to  eat  substances  when  they  are  out  of 
Paris's        health,  in  order  to  assist  the  digestion  of  the  food :  and  "  no 

Pfcarma-  .         .  . 

ooljgia.  cattle  will  thrive  upon  grasses  which  do  not  contain  a  portion  of 
bitter  extractive."  Even  the  inhalation  of  the  odour  from  the 
flowers  of  the  hop  has  an  extraordinary  beneficial  effect  upon 
the  sick ;  and  in  Kent,  where  it  is  extensively  cultivated,  those 
employed  in  collecting  the  flowers  are  so  greatly  improved  in 
their  health  that  many  persons  who  are  enfeebled  quit  the 


FOR  THE  TREATMENT  OF  DISEASES  OF  THE  HEART.  36/ 

metropolis  to  "  pick  hops,"  and  return  to  their  homes  with  their 
appetite  and  strength  materially  improved. 

The  salutary  as  well  as  the  injurious  effects  of  those  vegetable 
substances  which  contain  the  astringent  principle  are  illustrated 
in  the  use  of  tea  and  of  coffee,  a  moderate  quantity  of  either 
improving  digestion,  while  a  larger  disturbs  the  heart— causes 
restlessness  and  prevents  sleep.     The  injurious  effects  of  tea, 
however,  seems  to  depend  chiefly  on  the  quantity  of  tanine  which 
is  contained  in  the  infusion  that  is  used,  for  if  the  leaves  have 
been  infused  a  sufficient  time  to  extract  only  the  theine,  and 
none  of  the  tanine  which  they  contain  in  so  considerable  a  propor- 
tion, then  no  hurtful  effects  are  produced  on  the  general  circula- 
tion.   But  coffee,  as  it  is  usually  prepared,  always  contains,  besides 
caffeine,  a  certain  quantity  of  tanine,  and  this  is  the  cause  of 
coffee,  particularly  when  taken  at  a  late  hour,  so  frequently  dis- 
turbing the  heart  and  causing  wakefulness ;  whereas,  when  it  is 
drank  after  a  meal,  in  a  comparatively  small  quantity,  and  without 
milk,  by  acting  as  a  stomachic,  it  assists  the  digestion  of  the 
food.    In  those  suffering  from  affections  of  the  heart,  both  tea 
and  coffee  are  to  be  made  use  with  caution  ;*  and  there  are  many 
instances  of  persons  whose  heart  has  been  greatly  disturbed,  who 
have  been  completely  relieved  merely  by  discontinuing  these 
beverages.    On  the  other  hand,  it  sometimes  happens,  though 
rarely,  that  a  disordered  circulation  has  been  relieved  by  their 
use.    "A  young  lady  had  violent  nervous  palpitations;  finding 
that  the  usual  remedies  had  been  prescribed  without  any  relief,  I 
suggested  that  a  strong  infusion  of  green  tea  should  be  given 
three  or  four  times  a  day,  and  continued  for  a  few  days ;  relief  Copeiand's 

Med.  Die- 

followed,  and  perfect  recovery  in  two  or  three  days."  tionary. 

These  remarks  on  the  effects  which  are  produced  by  the  use 
of  tea  and  coffee  upon  the  heart's  action  are  strictly  applicable 
to  other  vegetable  tonics  and  astringents,  and  likewise  to  the 
preparations  of  iron,  copper,  and  lead,  these  being  not  only 
absorbed  from  the  alimentary  canal,  and  conveyed  to  the  blood, 
as  we  see  exemplified  in  the  treatment  of  many  diseases  of  the 
circulation  wherein  the  qualities  of  the  blood  are  changed ;  but 


*  It  has  been  ascertained  that  caffeine  and  theine  contain  the  same  element. 
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they  also  act  as  tonics  or  astringents  upon  the  tissues  of  the 
stomach. 

Nothing  is  more  remarkable  than  the  difference  in  the 
effects  of  these  remedies  in  persons  who  have  an  irritable  heart, 
and  in  those  whose  circulation  is  languid  from  the  heart  being 
unable  vigorously  to  propel  the  blood.  In  the  first  description 
of  cases,  tonics  in  place  of  tranquillizing,  increase  the  heart's 
action  ;  and  it  is  not  unusual  for  patients,  however  greatly  their 
general  health  may  be  enfeebled,  to  make  the  remark  that  they 
cannot  bear  any  description  of  tonics,  all  such  medicines  causing 
heat  of  the  skin,  flushing  of  the  face,  and  general  restlessness. 
Those  of  an  opposite  temperament,  on  the  other  hand,  and  in 
whom  both  the  cardiac  and  arterial  pulse  is  feeble  and  languid, 
have  their  health  improved  bv  tonics  and  medicinal  substances 

Carmi-  _  ^ 

natives.       that  contain  bitier  extractives. 

In  disturbances  of  the  heart  it  is  always  of  importance  to 
arrest  any  over-distention  of  the  stomach,  for  such  is  its  relative 
position  to  the  heart,  that  when  replete  it  interrupts  by  its  pres- 
sure the  heart's  movements,  and  the  more  so  when  an  attempt  is 
made  to  lay  in  a  horizontal  position.* 

To  relieve  flatulency  carminatives  are  usually  resorted  to,  such 
as  peppei's  or  ginger,  either  taken  singly  or  combined  with  rhu- 
barb, and  taken  immediately  before  a  meal ;  or  a  galbanum  pill, 
with  or  without  aloes,  often  greatly  assists  the  digestive  process. 

Haematics. — Besides  those  disturbances  in  the  functions  of  the 
heart  which  are  caused  by  changes  in  its  supply  of  blood,  there 
is  another  and  a  very  numerous  class  of  disorders  which  are 
caused  by  changes  in  the  qualities  of  the  blood  ;  and  as  the  blood 
is  the  natural  stimulus  of  the  heart,  every  change  in  its  qualities 
necessarily  deranges  its  functions,  hcematics  may  be  justly  con- 
sidered a  very  important  class  of  remedies  in  the  treatment  of 
disorders  of  the  circulation. 

During  the  progress  of  disease  we  constantly  observe  the  sick 
changing  his  food  and  drinks,  being  impelled  by  instinct  to  make 
choice  of  those  which  are  best  fitted  to  relieve  the  symptoms  of 


*  Hale  remarks  that,  "  tlie  flatulent  are  often  subject  to  vertigo  from  the  wind  distend- 
ing the  gullet,  and  pressing  upon  the  descending  aorta,  whereby  the  blood  is  driven  too 
forcibly  to  the  superior  parts." 
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his  ailment.  Hence  it  is  that  he  who  is  suffering  from  a  fehrile 
disease  rejects  animal  food,  and  freely  partakes  of  diluent  drbks  ; 
the  stomach,  during  fever,  being  quite  incapable  of  digesting  solid 
aliments ;  whereas  diluent  drinks  are  easily  absorbed,  and  cause 
a  copious  perspiration,  by  which  the  febrile  symptoms  are  miti- 
gated. Others  of  the  sick  desire  to  live  on  vegetable  food,  or 
fruits,  whilst  some  can  best  digest  animal  food ;  some  choose 
salted,  and  others  fresh  meat ;  some  select  acidulated  drinks ; 
and  the  gratification  of  these  peculiarities  in  taste  are  generally 
found  not  only  to  be  the  most  palatable,  but  the  most  easy  of 
digestion,  and  therefore  the  most  appropriate.  Thus  the  animal 
CEConomy  is  endowed  with  means  by  which  the  healthy  condition 
of  the  blood  may  be  restored,  and  there  are  medicinal  substances 
which,  when  conveyed  to  the  blood  have  specific  effects  in  chang- 
ing its  qualities.    Experiments  have  shown  that  the  molecules  of  Baibier 

.  .  Mat  Med. 

medicinal  bodies  absorbed  and  mixed  with  the  blood  are  found  paris,  1820. 
in  that  fluid  throughout  the  body,  but  these  molecules  act  only 
on  particular  organs,  affording  a  striking  proof  of  the  general 
law  which  I  have  pointed  out.  Thus  madder  reddens  the  bones, 
and  the  milk  soon  partakes  of  any  aliment  which  the  mother 
may  have  taken  ;  and  there  are  others  which,  being  unfit  to  be 
retained  in  the  blood,  pass  directly  to  the  organs  of  excretion, 
and  are  by  them  discharged  from  the  system.  We  can  explain 
how  the  urine  is  so  easily  affected  by  certain  medicines,  for 
the  kidney  is  that  organ  by  which  the  system  expels  those  sub- 
stances which  are  mixed  with  the  blood  that  are  noxious,  or  that 
are  not  susceptible  of  assimilation. 

Of  the  nature  of  the  chemico-vUal  changes  which  take  place 
ui  the  blood  of  different  organs  we  are  perfectly  ignorant,  and  we 
are  but  little  acquainted  with  the  difference  in  the  venous  blood 
which  is  returned  from  each  organ  ;  for  as  every  organ  secretes 
from  the  blood  a  diflfeTent  product,  so  it  must  happen  -  that  the 
venous  blood  from  each  must  be  different,  differences  which  hnve 
not  yet  been  satisfactorily  analyzed. ' 

To  remedy  disorders  of  the  heart  depending  upon  a  morbid 
condition  of  the  blood,  we  possess  a  variety  of  medicinal  bodie.-!, 
by  some  of  which  the  qualities  of  the  whole  mass  of  the  vital 
fluid  can  be  changed,  whilst  others  remain  in  the  blood  unchanged 
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and  conveyed  by  it  to  particular  organs.  Those  medicines  that 
enter  the  blood,  either  produce  their  influence  on  the  sanguineous 
system  by  their  direct  contact  with  the  surface  of  the  vessels, 
such  as  the  preparations  of  antimony,  iron,  copper,  silver,  and 
lead,  and  the  alkalis ;  or  they  make  an  impression  upon  the 
nervous  system,  as  opium,  digitalis,  and  other  neurotics. 
Sec  page  S'lj.  V/heu  inquiring  into  the  remedial  effects  of  nausea  and  vomit- 
ing, I  had  occasion  to  remark,  that  there  was  no  medicinal  sub- 
stance which  had  a  more  powerful  influence  upon  the  heart 
than  the  preparations  of  antimony.  The  virulent  disputes 
■n-hich  medical  histoiy  affords  in  reference  to  the  effects  of  this 
medicine  exhibit  such  a  uiscrepancy  of  opinion,  and  even  such  a 
distortion  of  facts,  that  it  is  impossible  to  avoid  impugning  the 
veracity  of  some  of  the  disputants.  Antimony,  at  least  the 
tartarized  antimony,  is  now,  however,  universally  admitted  to 
occupy  a  prominent  place  in  the  materia  medica,  and  is  justly 
considered  as  one  of  the  most  important  medicines  employed  in 
the  treatment  of  diseases  of  the  circulation. 

That  the  tartarized  antimony  acts  powerfully  upon  the  heart 
there  is  the  most  incontrovertible  evidence  afforded  by  examining 
the  phenomena  which  follow  its  exhibition,  and  particularly  by 
observing  its  influence  upon  the  functions  of  the  heart  when 
these  are  deranged.  Whether  these  effects  are  caused  by  its 
coming  into  contact  with  the  heart's  surface  when  mixed  with 
the  blood,  or  whether  it  be  the  cerebro-spinal  system  which  is 
first  influenced  and  subsequently  the  cardiac  and  pneumo-gastric 
nerves,  it  is  sufficient  for  our  present  inquiry  to  point  out  the 
curative  effects  which  are  produced  by  its  exhibition  in  the 
diseases  of  the  circulation, 
utility  of  Besides  the  influence  of  the  tartarized  antimomi  in  creatine 
nausea  and  vomitnig,  there  are  other  effects  produced  by  it  on 
the  sanguineous  system,  and  whatever  may  be  the  explanation 
that  is  given  of  its  mode  of  action,  there  is  no  doubt  of  the 
decided  benefit  derived  from  its  administration  in  disorders  of  the 
heart;  more  especially  in  those  functional  disturbances  caused 
by  congestion,  as  well  as  in  those  affections  of  an  inflammatory 
character. 

I  may  remark  generally,  that  in  all  those  functional  ailments  of 
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the  heart  wherein  it  has  been  found  expedient  to  abstract  blood,  i"  functional 

I         ,  ,  .         „        .  .       ,  ,  diseases  of 

the  subsequent  use  or  the  tartante  oi  antimony  is  ahnost  ahvays  the  heart, 
useful ;  and  in  affections  of  an  inflammatory  type,  and  ui  those 
wherein  depletion  has  been  already  employed,  the  effects  of  this 
medicine  are  decidedly  beneficial.    In  both  cases,  the  sensible  ininnamma- 

.    n  r    ^  •  •  toryatrec- 

mfluencc  of  the  antimony  is  to  diminish  the  heart's  impulse  and  t'ons. 
the  frequency  of  the  arterial  pulse  ;  and  these  effects  may  be 
produced  to  any  degree,  by  regulating  the  dose  of  the  medicine. 

So  powerful  are  the  effects  of  antimony  on  the  circulation  that 
it  has  often  been  employed  in  place  of  bloodletting,  so  that  Rasori. 
whether  the  vigour  of  the  circulation  be  reduced  by  abstracting 
a  portion  of  the  vital  element,  or  by  the  influence  of  this  medi- 
cine on  the  circulatory  apparatus,  the  effect  upon  an  inflamed 
organ  appears  to  be  in  many  respects  analogous. 

In  the  use  of  the  tartarizecl  antimony  the  same  discrimination 
is  required  in  conducting  its  administration  as  other  active  reme-  ' 
dies.    Different  cases  require  not  so  much  differences  in  the  How  to  be 

■       -IP  n  •        1       ^  adminis- 

quantity  of  the  dose  as  in  the  frequency  of  repeating  the  doses,  tered. 
In  some  it  is  sufficient  to  tranquillize  the  heart,  whereas  in  others 
nausea,  or  even  vomiting,  are  desirable  ;  but  in  all  cases  its  use 
need  not  be  persevered  in  longer  than  the  symptoms  for  which  it 
has  been  administered  continue;  for  it  is  extraordinary  how  great 
a  depression  it  sometimes  causes  when  given  beyond  a  certain 
time,  or  after  the  inflammatory  symptoms  have  been  subdued. 

That  the  long-continued  use  of  antimony  sometimes  causes  salivation 
salivation  I  have  met  with  repeated  proofs,  and  therefore  its  its"use.'''^ 
effects  on  the  mucous  membrane  of  the  mouth,  as  well  as  on 
salivary  glands,  should  not  be  disregarded.* 

There  are  two  preparations  of  antimony, — the  tartrate  and  the 
celebrated  fever  powder  of  James,  which  are  applicable  to  the 
treatment  of  diseases  of  the  heart,  and  from  these  all  the  curative 
effects  of  antimony  will  be  derived.  The  tartrate  of  antimony 
may  be  given,  either  in  solution  or  in  pills,  or  the  salt  may  be 
put  upon  the  tongue. 

When  the  digestive  organs  are  not  in  a  deranged  condition  a 


*  James  met  with  six  cases  where  saUvation  took  place  from  tl:e  use  of  his  fever 
powder. 
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pill  composed  of  }  or  ^  of  a  grain  of  the  tartrate  of  antimony 
combined  with  a  grain  of  extract  of  rhubarb  and  of  soap  will 
seldom  cause  sickness,  especially  if  the  stomach  be  not  quite 
empty ;  and  therefore  I  always  recommend  patients  to  take  a 
single  mouthful  of  solid  food,  as  bread  or  biscuit,  immediately 
before  swallowing  the  ])ill,  by  which  means  nausea  is  ver}^  gene- 
rally pre^■cnted;  and  to  avoid  the  influence  which  the  mind  might 
have  in  causing  sickness,  it  is  prudent  not  to  allude  or  prepare 
the  patient  for  the  possibility  of  such  an  occurrence. 

It  not  mifrequently  happens,  however,  that  the  first  doses  of 
the  antimony  which  are  taken  cause  nausea  and  vomiting,  but 
subsequently  it  may  be  long  continued  without  producing  any 
perceptible  effect  upon  the  stomach  ;  and,  on  the  other  liMid, 
it  does  not  unfrequently  happen  that  the  first  doses  of  this 
medicine  have  no  effect  on  the  digestive  organs,  but  causes 
nausea  and  vomiting  after  having  been  taken  for  a  considerable 
length  of  time,  antimony  being  one  of  those  medicinal  substances 
whose  effects  are  sometimes  cumnlative. 

When  the  tartrate  of  antimony  is  to  be  given  in  solution,  this 
is  usually  done  by  combining  it  with  some  neutral  salt — such  as 
the  tartrate  of  soda,  the  sulphate  of  magnesia,  or  the  supertar- 
trate  of  potass,  the  effect  of  which  seems  to  be  further  to  cause 
the  antimony  to  act  upon  the  intestinal  canal. 

Antimony,  combined  with  other  medicines,  will  also  be  found 
a  useful  remedy  in  many  affections  of  the  heart.    Its  combinations 
with  gummrj  and  s(tponaceous  substances  has  long  been  extolled, 
and  on  this  principle  are  compounded  the  celebrated  pills  both  of 
See  Appen-    Sumcker  and  of  Richter. 

With  mercury  it  torms  a  very  active  compound,  and  generally 
in  the  inflammatory  affections  of  the  heart  one  grain  of  calomel 
with  two  or  three  of  James's  powder  given  every  six,  eight,  or 
twelve  hours,  according  to  the  severity  of  the  symptoms,  has  a 
most  powerful  effect  in  tranquillising  the  circulation,  as  well  as 
acting  on  the  digestive  and  cutaneous  systems. 

A  similar  dose  taken  occasionally  is  sometimes  very  effectual 
in  relieving  chronic  affections  of  the  heart.  I  say  occasionally, 
because  there  are  many  individuals  whose  bihary  organs  are  at 
the  same  time  deranged,  and  who  may  be  much  benefited  by  one 
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or  more  doses  of  this  compound,  but  who  suffer  exceedingly  from 
the  too  frequent  repetition  of  it,  the  mercury  in  such  instances 
rendering  the  heart  irritable  and  increasing  the  number  of  its 
pulsations  — a  state,  I  may  here  mention,  which,  when  it  does 
take  place,  is  relieved  by  camphor  and  ammonia. 

Antimony,  too,  especially  in  the  form  of  "James's  powder,*' 
may  be  combined  with  digitalis,  and  with  colchicum,  each  of 
which  are  found  to  be  important  remedies  in  some  affections  of 
the  heart. 

James's  powder  is  a  form  in  which  antimony  has  been  mucli 
nsed,  and  though  its  mode  of  preparation  has  never  been  dis- 
covered, its  utility  is  universally  admitted ;  and  in  the  treatment 
of  disorders  of  the  heart  I  consider  it  to  be  oftentimes  a  milder 
and  more  easily  manageable  preparation  of  antimony  than  the 
tartrate,  and  is  less  apt  to  create  nausea  and  disturbance  of  the 
stomach.  As  not  unfrequently  when  taken  singly  it  creates  head- 
ach  with  heat  of  skin  ;  given  combined  with  a  grain  of  aloes  or 
rhubarb,  these  effects  are  generally  prevented.  In  this  manner  four 
or  five  grains  may  be  given  in  chronic  disorders  of  the  heart,  and 
continued  daily  for  a  very, considerable  time  with  the  best  effects. 

The  curative  effects  of  the  tartrate  of  antimony  in  the  dis-  influence  of 

*'  .        ,      antimony  on 

eases  of  the  heart  are  derived  from  other  channels,  besides  its  mucous 

•   n  1  /»    •      1    •  T  •        •  11  membranes. 

mnuence  on  the  organs  or  circulation.  Its  action  is  equally 
powerful  on  the  gastro-pulmonary  mucous  membrane,  and  as 
many  diseases  of  the  heart  are  accompanied  by  affections  either 
of  the  pulmonary,  of  the  gastric,  or  of  both  portions  of  that 
membrane,  the  tartrate  of  antimony  will  be  found  a  most  active 
therapeutic  agent.  In  such  cases  great  benefit  arises  from 
giving  the  medicine  in  doses  sufficient  to  create  nausea,  or  even 
vomiting  ;  the  act  of  vomiting  removing  not  only  any  inordinate 
quantity  of  mucus  collected  in  the  stomach,  but  also  evacuating 
it  from  the  bronchi. 

As  an  expectorant  this  medicine  has  long  been  extolled,  and 
its  specific  influence  upon  the  gastro-pulmonary  mucous  mem- 
brane has  been  amply  confirmed  by  experiments.  Injected  into 
the  veins,  it  causes  inflammation  of  the  whole  lining  of  the  intes- 
tinal canal,  especially  of  the  mucous  membrane  of  the  stomach, 
duodenum,  and  rectum ;  and  in  a  case  where  a  table-spoonful  of 
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tlie  tartrate  of  antimony  was  swallowed  by  mistake,  besides  other 
Case  re-  effects,  "  the  whole  body  was  covered,  three  days  after  the  medi- 
Dr-'cfcaves.   cine  had  been  taken,  with  genuine  tartar-emetic  pustules." 

I  have  already  had  occasion  to  remark  how  requisite  it  is,  when 
Hurtful        exhibiting  the  tartar-emetic,  carefully  to  watch  its  effects,  these 

effects  of  °  'J 

antimony.  often  producing  great  depression  of  the  vital  powers,  and  some- 
times preventing  sleep  ;  and  medical  records  afford  examples  of 
persons  who  have  sunk  under  the  influence  of  nauseating  doses 
of  that  medicine.  When  given  in  too  large  a  dose  the  violence 
of  its  action  may  be  arrested  by  a  decoction  of  cinchona,  or  any 
substance  which  contains  gallic  acid,  provided  that  the  antimonial 

Mat^Ried.      Salt  has  uot  left  the  stomach. 

Effects  of  With  regard  to  the  effects  of  mercury  in  the  treatment  of  the 
the  blood!"  discascs  of  the  heart,  I  have  already  noticed  that  it  is  emplo3^ed 
See  page  240.  in  its  inflammatory  affections  as  advantageously  as  it  is  in  th-e 
same  class  of  maladies  in  other  organs,  and  likewise  in  those 
ailments  of  a  chronic  character  wherein  the  hepatic  system  is 
also  deranged.  I  likewise  alluded  to  the  peculiar,  and,  indeed, 
sometimes  poisonous  cflFects  which  it  produced  on  the  heart  when 
mixed  with  the  blood,  a  circumstance  that  well  merits  attention 
in  the  administration  of  mercurial  medicines. 

The  preparations  of  lead,  of  iron,  of  copper,  of  zinc,  and  of 
silver,  are  all  remedies  which  have,  by  the  changes  which  they 
produce  on  the  qualities  of  the  blood,  a  specific  effect  on  the 
action  of  the  heart,  and  I  have  grouped  them  together,  as  their 
effects  are  very  analogous  ;  whereas  antimony  and  mercury  have 
an  influence  on  the  circulation  of  a  very  different  character. 
Preparations  of  either  of  these  different  minerals  may  be  most 
Effects  of  beneficially  employed  in  disorders  of  the  circulation,  and  that  of 
lead  is  perhaps  the  most  remarkable.  Of  this  we  have  a  striking 
example  in  the  exhibition  of  the  acetate  of  lead  in  pulmonary 
haemorrhage  symptomatic  of  cardiac  congestion,  for  arresting 
which  there  is  no  more  powerful  remedy,  especially  when  combined 
with  opiiun.  Besides,  T  am  convinced  that  the  good  effects  of  lead 
are  not  merely  to  stem  the  bleeding,  but  that,  like  the  prepara- 
tions of  iron,  zinc,  and  copper,  the  use  of  the  acetate  of  lead  may 
be  continued  with  great  advantage  in  such  cases  for  a  lengthened 
period,  and  after  all  tendency  to  hsemoptoc  has  ceased. 
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Of  the  nietaUic  salts,  those  of  iron  arc  chieflv  m  use  for  the  r-n-  .  r 

tllectS  Of 

treatment  of  those  conditions  of  the  circulation  arising  from 
changes  in  the  blood's  qualities;  and  there  is  no  prepai'ation  more 
to  be  depended  upon  than  the  sulphate  of  iron.  From  half  a 
grain  to  a  grain  of  this  metallic  salt,  combined  with  the  extract 
of  gentian,  or  with  the  compound  galbanum,  or  myrrh  pill,  may- 
be taken  two  or  three  times  a  day ;  and  when  it  is  necessary  to 
regulate  the  bowels,  half  a  grain  of  the  powder  of  aloes  may  be 
added  to  the  pill. 

What  has  been  said  of  the  use  of  iron  is  applicable  to  the  Eirects  of 
preparations  of  copper  and  of  sine,  the  sulphates  of  both  these  zi,^cT"'"^°^ 
metals  having  eifects  on  the  heart  very  analogous  to  that  of  iron; 
and  they  are  usually  given  in  the  same  doses.    As  regards  the 
nitrate  of  silver,  the  diseases  in  which  it  has  been  beneficially  and  of  silver, 
employed,  are  of  various  characters,  and  though  no  rational  ex- 
planations of  its  effects  have  been  given,  yet  I  am  persuaded  that 
it  relieves  disorders  of  the  circulation  by  changing  the  qualities 
of  the  blood. 

The  erroneous  notion  of  increasing  the  quantity  of  a  medicine 
according  to  the  urgency  of  the  symptoms  of  the  disease,  is  fully  See  page  sos. 
verified  in  the  use  of  these  different  metallic  salts  ;  for  it  will  be 
found  that  when  given  in  large  doses,  they  have  either  less  in- 
fluence than  when  taken  in  smaller  doses,  or  they  are  absolutely 
not  absorbed  at  all,  but  pass  through  the  alimentary  canal  un- 
changed. 

There  is  no  class  of  medicinal  substances  which  have  longer  Effects  of 

^        1    •  ■         ro  1  alkalies. 

preserved  a  high  reputation  for  their  curative  effects  upon  the 
blood  than  the  alkalies.  And  in  those  disorders  of  the  heart 
wherein  the  qualities  of  the  blood  are  changed,  such  as  in  rheum- 
atism, gout,  and  scrofula,  the  alkalies  are  most  useful  remedies. 
The  carbonates  of  jjotass  and  soda  combined  with  cinchona,  or 
with  rhubarb,  and,  above  all,  the  combination  of  potass  with 
iodine  ;  the  hydriodate  of  potass  is  a  most  efficacious  remedy, 
especially  in  those  cases  where  the  heart  has  suffered  any  inflam- 
matory disease,  and  where  there  is  reason  to  suspect  that  some 
sero-albuminous  effusion  has  not  been  absorbed. 

Neurotics. — Ha^dng  taken  a  general  view  of  those  remedial 
means  which  diminish  and  increase  the  quantity  of  blood  Avithia 
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the  heart,  and  also  those  by  which  the  nature  of  the  blood  itself 
can  be  altered,  when  that  fluid  is  changed  by  disease,  we  come 
next  to  consider  the  medicinal  substances  which  act  upon  the 
nervous  system  ;  and  these  form  a  most  important  class  of  reme- 
dies in  the  treatment  of  the  diseases  of  the  heart ;  the  functions 
of  the  heart  and  the  nervous  system  being  so  intimately  associated, 
that  every  change  which  medicines  produce  upon  the  functions  of 
the  one  of  these  vital  organs,  is  always  accompanied  with  a  reci- 
procal influence  upon  the  other. 

There  are  three  difl'erent  channels  by  which  medicinal  sub- 
stances may  be  employed  to  influence  the  nervous  system :  the 
alimentary  canal,  the  lungs,  and  the  skin  ;  and  it  matters  not 
whether  camphor,  valerian,  or  ether,  be  received  into  the  stomach, 
be  inhaled  by  the  lungs,  or  be  applied  to  the  skin  ;  for  in  which- 
ever of  these  channels  they  are  administered,  the  eff'ects  they 
produce  on  the  cerebro- spinal  system  are  precisely  similar.  Be- 
sides their  immediate  influence  upon  the  pneumo-gastric  and 
cutaneous  nerves,  neurotics  also  make  an  impression  ujion  other 
nerves,  after  they  have  been  absorbed  and  conveyed  to  the  blood, 
and  brought  into  immediate  contact  by  the  vital  stream  with  the 
sanguiferous  system. 

The  influence  of  different  neurotics  and  of  different  doses  of 
them  upon  different  portions  of  the  cerebro -spinal  system  affords 
a  most  striking  illustration  of  that  law  of  the  animal  oeconomy 
which  I  have  already  endeavoured  to  point  out ;  and  still  more 
strikingly  is  this  law  illustrated  by  the  difference  in  the  effects 
which  are  produced  by  the  different  elementary  parts  of  these 

Brodie.  substances  when  they  are  used  separately.  The  oil  of  tobacco 
stops  the  heart's  action  ;  and  the  infusion  which  contains  nicotifi 
makes  its  impression  on  the  brain.  Opium,  in  its  crude  form,  acts 
upon  the  whole  uer^-^ous  system  as  a  stimulant,  as  a  sedative,  as  a 
narcotic,  or  as  a  hypnotic ;  but  morphine  acts  only  as  a  soporific, 
and  narcotine  produces  only  the  noxious  effects.  And  the  same 
remarks  apply  to  the  observations  which  I  formerly  made  on  the 
effects  of  tea  and  coffee,  when  these  were  prepared  so  as  to  be 

See  page  367.  deprived  of  certain  of  their  elements. 

Neurotics,  which  form  a  very  important  class  of  medicinal 
bodies,  have  been  arranged  according  as  they  influence  particular 
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portions  of  the  cerebro-spinal  system.  Hence  we  have  those 
which  assuage  pain,  or  the  narcotics  ;  those  that  promote  sleep,  or 
the  hypnotics  or  soporijics  ;  those  which  allay  irregular  muscular 
contractions,  or  the  antispasmodics  ;  those  that  cause  excitement, 
or  the  stimulants;  and  those  that  depress  the  energy  of  the 
nervous  system,  or  the  sedatives.  But  the  practical  imperfection 
of  this  classification  has  arisen  from  the  same  neurotic  medicines 
acting  either  as  hypnotics,  narcotics,  anti-spasmodics,  or  sedatives* 
these  different  effects  chiefly  depending  upon  the  dose  of  the 
medicine  which  has  been  administered. 

Of  these  different  effects  of  neurotics,  there  is  no  one  of  more 
general  application  and  more  useful  than  in  procuring  sleep.  A 
diminution  in  the  waste  of  the  body  is  as  essential  for  its  pre-  o^sieep^ 
servation  as  a  due  supply  of  the  incretions,  so  that  sleep  and  necessary, 
digestion  may,  in  these  respects,  be  considered  to  perform  as  it 
were  synonymous  functions.  But,  however  essential  sleep  may  be 
for  preventing  waste,  the  quantity  which  is  required  by  different 
persons  is  very  considerable.  Napoleon  slept  only  four  hours ; 
Wellington  always  rises  when  during  sleep  he  endeavours  to  turn 
himself,  his  couch  being  so  narrow  that  he  cannot  attempt  to  change 
his  position  without  awaking.  The  moral  benefit  of  sleep,  or  the 
rest  of  the  mind,  seems  to  be  derived  from  the  slumber  being 
complete,  and  when  awoke  at  such  a  moment  there  is  no  in- 
clination for  more  sleep.  But  the  beneficial  effects  of  soporifics  is 
not  only  to  diminish  the  waste  of  the  elements  of  nutrition,  the 
condition  of  the  body  during  perfect  sleep  being  also  the  means 
of  subjugating  disease.  In  this  respect,  sleep  and  syncope  are 
analogous  in  their  effects  upon  the  ccconomy,  the  great  diminu- 
tion in  the  vigour  of  the  circulation  during  sleep  being,  like  in 
syncope,  the  means  of  checkmg  the  progress  of  inordinate  action. 
On  this  principle  I  would  explain  the  curative  effects  of  neurotics, 
such  as  opium,  in  many  diseases. 

Having  shown  that  during  perfect  sleep  it  is  requisite  that  Soporifics, 
the  vigour  of  the  heart's  action  should  be  diminished,  it  may 
be  anticipated  that   watchfulness  would  frequently  be   a  ne-  See  page  89. 
cessary  consequence  of  a  disturbed  circulation;  and,  therefore, 
to  promote  sleep  in  those  afflicted  with  a  disordered  heart,  such 
means  should  be  adopted  as  may  be  best  calculated  to  tranquillize 

3  c 
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the  circulation.  This  observation,  however,  applies  chiefly  to 
those  who  have  a  disorder  of  the  systemic  heart,  and  in  whom 
sleep  is  prevented  from  an  increase  in  the  proportion  of  the 
arterial  blood  in  the  brain  ;  whereas,  in  diseases  of  the  pulmonic 
heart  the  excess  of  the  venous  blood  causes  drowsiness,  stupor, 
and  coma. 

Having  fully  explained  the  phenomena  by  which  sleep  is  pre- 
ceded, accompanied,  and  succeeded,  we  are  now  prepared,  not 
only  to  give  a  satisfactory  explanation  of  the  various  remedial 
means  which  promote  or  cause  sleep,  but  we  are  enabled  to 
establish  rules  for  employing  these  means  in  those  who  are 
suffering  from  a  disordered  circulation. 
Moral  sopo-  The  means  by  which  we  can  promote  sleep  are  both  moral 
and  physical.  There  is  no  more  powerful  neurotic  than  the 
mind,  for  whether  it  be  over-excited  or  depressed,  its  influence 
in  causing  wakefulness  is  equally  remarkable. 

"  My  slumbers — if  I  slumber — are  not  sleep, 
But  a  continuance  of  enduring  thought 
Which  then  I  can  resist  not;  in  my  heart 
There  is  a  vigil,  and  these  eyes  but  close 
To  look  within." 
J  Byron. 

Those  who  are  much  involved  in  worldly  pursuits  generally 
have  their  sleep  more  imperfect  than  men  who  are  engaged  in 
literary  or  scientific  investigations,  and  nothing  contributes  more 
to  induce  sleep  than  occupying  the  mind  with  some  cheerful  or 
some  frivolous  recreation  for  a  while  before  retiring  to  rest. 
And,  on  this  principle,  have  arisen  many  habits  to  promote  sleep, 
such  as  reading  works  of  fiction,  or  that  are  unconnected  with 
our  more  serious   pursuits,  or  such  as  create  little  interest. 
Monotonous  sounds,  as  the  humming  of  bees,  the  noise  of  a 
waterfall,  and  the  sound  of  "  sweet  music,"  all  contribute  to 
produce  sleep.    There  is,  however,  no  soporific  equal  to  mental 
fatigue,  provided  always  that  it  has  not  been  carried  to  excess ; 
for  it  is  the  same  with  the  mind  as  with  the  body,  any  great 
mental  excitement  causing  restlessness  and  preventing  sleep. 
Wellington  fell  into  a  profound  slumber  the  moment  he  retired 
after  the  battle  of  Waterloo,  and  before  he  could  undress  himself; 
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and  some  men  have  the  power  to  fall  asleep  at  any  time  of  day 
when  their  mind  has  been  fatigued. 

Sleep  may  be  also  procured  by  the  exhibition  of  those  medi-  Soporific 

..  .  .  medicines. 

cines  which  dimmish  the  action  of  the  heart.  Hypnotics,  accord- 
mg  to  Hippocrates,  produce  sleep  "  by  calming  or  by  giving  rest 
to  the  blood  ;"  and  the  account  which  I  have  given  of  the  nature  See  page  sa. 
of  sleep  accords  with  this  opinion  of  the  father  of  medicine. 
Opium,  hyoscyamus  digitalis,  ammonia,  camphor,  the  hydro- 
cyanic acid  and  chloroform,  are  all  in  their  turn  employed  to  pro- 
mote sleep  by  their  influence  in  tranquillizing  the  heart's  action. 

Besides  promoting  sleep,  neurotics  are  also  employed  in  dis- 
orders olF  the  circulation,  for  their  narcotic,  their  anti-spasmodic, 
and  their  sedative  effects ;  and  of  that  class  of  medicinal  sub- 
stances there  is  no  one  which  has  so  long  and  so  justly  been 
extolled  as  opium. 

The  neurotic  eflFects  of  opium  are  employed  to  procure  sleep,  opium, 
to  allay  pain,  or  to  diminish  the  vigour  of  the  whole  nervous 
system. 

Asa  soporific  opium  has  been  universally  had  recourse  to,  and  its  soporific 

'i.  ly  •it  i  i  •  f  effects. 

Its  powers  or  tranquilhzing  the  heart  has  made  opium  more  fre- 
quently administered  to  procure  sleep  than  any  other  medicinal 
substance.  For  this  purpose  its  goods  effects  are  generally  pro- 
duced by  very  small  doses, — five  or  six  drops  of  laudanum,  com- 
bined with  the  acetate  or  carbonate  of  ammonia,  the  citrate 
of  potass,  or  some  laxative  infusion,  are  the  best  mode  of 
exhibiting  it.  As  a  general  rule,  opium,  in  whatever  form  it  is 
used,  should  be  given  either  in  very  small  or  in  large  doses,  the 
medium  dose  often  deranging  the  system  generally,  and  to  allay  an 
irritable  state  of  the  circulation  the  small  dose  recommended  as 
a  soporific,  is  suflScient.  An  eminent  statesman,  besides  emphy-  its  anodyne 
seraa  of  his  lungs,  had  an  atrophied  heart,  and  the  benefit  he 
obtained  from  small  doses  of  opium  were  remarkable.  Alluding 
to  his  sufferings,  he  writes,  "  The  relief  is  quite  wondrous,  and  I 
could  fall  down  and  worship  my  opium  pill  like  a  Turk  !  What 
is  new  to  me,  indeed,  I  have  got  through  the  labours  of  my 
toilet  with  scarce  any  feeling  of  exertion,  and  I  am  altogether  The  Life  of 
stronger  and  a  better  man  than  I  have  been  a  great  while."  Horner. 
To  relieve  pain  opium  should  be  given  in  full  doses,  and  freely 
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Its  narcotic 
effects. 


Sydenliam. 


Paris's  Phar  • 
macologia. 


Effects  of 

opium 

combined. 


administered.  "  In  the  use  of  laudanum  two  things  must  be 
carefully  observed.  When  once  we  begin  with  it  after  any  evacu- 
ation, it  must  be  given  in  a  sufficiently  large  dose,  and  repeated 
often,  to  conquer  the  symptom,  remitting  only  such  a  space  of 
time  between  every  dose  as  may  be  sufficient  to  inform  us 
what  the  effect  of  the  last  hath  had  before  we  give  another." 

Opium  may  be  administered  with  great  advantage  in  disorders 
of  the  heart,  either  singly  or  combined.  When  administered 
singly  I  know  of  no  form  preferable  to  the  common  crude  opium ; 
for  it  is  with  this  as  with  many  other  drugs,  that  when  j)urijiedy 
and  the  medicinal  part  alone  preserved,  the  effects  ^e  often 
alogether  changed.  Thus,  neither  morphine  nor  narcotine,  taken 
separately,  have  the  same  effects  as  crude  opium.  One  grain  of 
morphine  produces  no  more  effect  than  two  grains  of  opium,  and 
these  two  grains  of  opium  contain  only  one-sixteenth  part  of  a 
grain  of  morphine.  This  observation  applies  to  other  neurotic 
medicines  as  well  as  to  opium.  The  influence  upon  the  animal 
oeconomy  which  the  combinations  of  elementary  bodies,  such 
as  those  which  nature  has  formed  in  the  vegetable  kingdom,  is 
also  met  with  in  the  combinations  of  various  saline  substances 
which  are  present  in  mineral  waters  ;  and  if  such  natural  waters 
be  decomposed,  and  deprived  of  any  of  their  component  parts^ 
however  minute  may  be  the  quantity,  their  effects  are  often  com- 
pletely changed.  In  the  common  epsom  salts  this  is  exemplified, 
for,  if  the  muriate  of  soda  from  which  they  derive  their  bitter  taste 
taste  be  taken  away,  their  action  on  the  alimentary  canal  is  changed. 

Most  men  of  experience  agree,  that  when  combined  with  some 
saline  medicine,  opium  seldom  causes  that  disturbance  in  the  sys- 
tem, as  headach  and  mental  irritability,  which  is  so  common  an 
effect  of  opium  or  laudanum,  when  taken  singly.  Hence  the  repu- 
tation of  the  Dover's  powder,  and  of  the  modes  of  combining 
laudanum  with  the  citrate  of  potass,  the  sulphate  of  magnesia, 
or  with  ammonia,  all  which  combinations  are  extremely  useful 
when  administering  opium  in  disorders  of  the  heart. 

Crude  opium,  combined  with  calomel,  is  another  formula,  from 
which  most  beneficial  effects  are  produced  in  some  disorders  of 
the  heart,  especially  in  all  those  wherein  the  specific  effects  of 
mercury  upon  the  system  are  desirable,  such  as  in  its  inflamma- 
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tory  affections,  and  when  it  is  thought  advisable  to  give  opium  in 
sufficient  doses  to  alleviate  pain.  In  other  cases  I  am  in  the 
practice  of  gi^ang  the  few  first  doses  of  opium  combined  with 
calomel,  and  afterwards  giving  it  singly  or  combined  with  the 
antimonial  powder,  or  James's  powder  when  it  is  desirable  to 
prevent  any  mercurial  affection  of  the  system.  The  combination 
of  opium  with  antimomj,  such  as  the  antimonial,  and  more 
especially  with  James's  powder,  is  a  most  useful  formula. 

The  effects  of  digitalis  on  the  circulation  are  so  powerful,  that  Effects  of 

,  digitalis. 

it  has  been  called  the  "  opium  of  the  heart."    At  the  same  time 
the  influence  of  this  medicine  and  of  opium  on  the  heart  is  quite 
different,  and  each  is  applicable  to  different  conditions  of  the 
central  organ  of  the  circulation.    In  all  inflammatory  affections, 
after  depletive  measures  have  been  employed,  the  irritable  state 
of  the  heart  is  generally  relieved  by  opium,  but  digitalis,  like 
antimony,  has  so  decided  an  effect  in  diminishing  the  heart's 
action  far  below  the  natural  standard,*  that  in  those  maladies  where 
its  vigour  is  already  greatly  diminished,  digitalis  must  be  admini- 
stered with  great  caution,  its  effects  being  in  such  cases  to  diminish 
still  further  the  nervous  energy.    The  hurtful  effects  of  digitalis 
are  remarkable  in  all  cases  of  atrophy  and  dilitation  of  the  walls 
of  the  pulmonic  heart,  and  where  there  is  great  prostration  of 
strength,  and  in  those  cases  where  the  aortic  valves  are  diseased, 
and  the  blood  regurgitating  into  the  ventricle,  a  greater  rather 
than  a  diminished  power  will  be  necessary  for  the  ventricle  to 
carry  on  the  circulation,  so  that  in  such  cases  digitalis  will  be 
injurious.    But  in  those  diseases  where  the  action  of  the  heart 
is  increased,  and  where  the  propriety  of  diminishing  it  is  indicated, 
then  digitalis  often  produces  the  best  effects,  the  subdued  action 
of  the  heart  which  follows  its  exhibition  diminishing  the  force  of 
the  vital  stream  in  the  thoracic  viscera. 

Besides  its  neurotic  powers,  digitalis,  taken  singly,  or  combined 
with  a  mercurial,  is  a  powerful  diuretic,  promoting  the  action  of 
the  absorbents  and  increasing  the  secretion  of  urine  ;  and  hence 
its  utility  in  removing  effusions  in  the  pericardium. 


*  A  case  is  recorded  by  Barth  and  Roger  in  which  the  pulse  was  reduced  to  twenty-five 
beats  in  a  minute  by  digitalis. 
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Along  with  the  advantages  of  selecting  appropriate  cases  of 
affections  of  the  heart  for  its  exliibition,  digitalis  is  one  of  those 
medicinal  substances,  the  action  of  which  is  very  uncertain.  It 
frequently  excites  nausea,  and  even  vomiting,  irritates  the  mucous 
membrane  of  the  alimentary  canal,  and,  in  place  of  diminishing, 
it  increases  the  heart's  action.  It  is  also  one  of  tMose  medicines 
such  as  colchicum,  whose  effects  are  sometimes  cumulative ;  and 
examples  are  recorded  where  repeated  doses  of  these  medicines 
having  been  administered  without  any  sensible  influence,  until  so 
large  a  quantity  has  been  ultimately  given,  that  when  they  began 
severely  to  affect  the  system  their  action  has  been  so  violent  as 
to  destroy  the  patient. 

All  the  good  effects  of  digitalis,  as  of  many  other  medicinal 
bodies,  is  usually  obtained  by  giving  it  in  small  doses,  these  being 
readily  absorbed,  when  a  larger  quantity  passes  through  the 
alimentary  canal,  and  produces  comparatively  little  effect.  Half 
a  grain  of  the  powder,  five  drops  of  the  tincture,  or  half  an  ounce 
of  the  infusion  of  digitalis,  repeated  every  twelve,  eight,  or  six 
hours,  will  generally  be  found  sufficient  in  those  cases  of  dis- 
ordered circulation  where  its  exhibition  is  appropriate  ;  and  when 
there  is  effusion  in  the  pericardium,  then  a  small  dose  of  the 
powder,  combined  with  one  or  two  grains  of  the  common  mer- 
curial pill,  and  one  of  the  squill  pill,  frequently  repeated,  and 
continued  for  some  time,  acts  in  many  cases  as  a  most  powerful 
absorbent  and  diuretic.  Digitalis  may  also  be  absorbed  by  the 
skin,  and,  where  its  exhibition  is  required,  it  has  been  recom- 
mended to  apply  a  few  grains  of  the  powder  upon  a  newly 
BouUeaud.    bUstercd  surface. 

Effects  of        The  influence  of  belladonna  on  the  nerves  of  the  iris,  as  well 
belladonna.        -^.g  imprcssion  upon  other  portions  of  the  nervous  system, 
affords  a  very  remarkable  illustration  of  that  great  therapeutic  law 
whereby  the  effects  of  medicinal  molecules  are  confined  to  par- 
ticular portions  of  the  cerebro-spinal  system.    On  the  action  of 
the  heart  the  influence  of  belladonna  is  likewise  very  powerful, 
and  although  it  has  not  been  so  much  employed  as  some  other 
neurotics  in  the  treatment  of  diseases  of  the  circulation,  yet  there 
are  certain  cases  wherein  its  beneficial  influence  has  been  most 
decided.    "  A  young  lady,  after  a  severe  mental  affliction,  had  a 
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violent  affection  of  the  heart,  the  peculiar  features  of  which  were  case  com- 

,  .  municateu 

paroxysms  of  syncope  accompanied  with  convulsions,  and  after  a  i)y  Mr.  oien. 

variety  of  remedies  had  been  tried  in  vain,  she  experienced  a  most 

extraordinary  relief  from  the  external  application  of  belladonna. 

When  the  extract  in  solution  was  applied  to  the  nape  of  the  neck 

it  mitigated  the  symptoms  almost  immediately,  and  she  ultimately 

became  so  expert  in  its  use,  that  she  knew  the  precise  quantity 

to  apply,  and  whenever  the  requisite  influence  of  the  medicine 

was  produced  she  made  a  sign  with  her  finger  to  her  attendant 

to  discontinue  the  application,  being  unable  to  speak.    In  this 

way  she  continued  to  suffer  several  years,  and  always  received  the 

usual  relief  from  the  belladonna. 

Like  other  neurotics,  hijoscijamus  influences  some  particular 
portions  of  the  cerebro-spinal  system,  and  in  the  same  manner  as 
belladonna  makes  its  impression  upon  the  iris,  so  the  hyoscyamus, 
when  given  in  certain  doses,  disturbs  the  functions  of  the  retina, 
causing  various  imperfections  in  vision. 

Its  influence  upon  the  nervous  system  generally  has  been  con- 
sidered analogous  to  opium,  whilst  it  has  the  superiority  to  opium 
in  seldom  causing  head-ache,  and  in  not  confining  the  bowels. 
But  in  disturbances  of  the  heart,  it  has  never  appeared  to  me  to 
possess  the  advantages  of  opium,  nor  has  it,  as  far  as  I  have  been 
able  to  perceive,  a  specific  effect  on  the  cardiac  nerves  to  recom- 
mend its  use  in  any  particular  disorders  of  the  heart. 

Amongst  the  neurotic  plants  are  others,  besides  opium,  bella-  ^^acco"^ 
donna,  and  hyoscyamus,  as  tobacco,  colchicum,  and  the  nux  vomica, 
which  are  composed  of  several  different  elements,  each  of  which, 
when  employed  separately,  acts  upon  a  different  portion  of  the 
nervous  system. 

This  has  been  distinctly  ascertained  with  regard  to  tobacco,  one  Brodie,  Ph. 
of  its  ingredients,  the  nicotine,  acting  upon  the  nervous  system, 
and  another,  its  essential  oil,  acting  upon  the  heart ;  and  thus  it 
can  be  satisfactorily  explained  how  those  who  chew  tobacco  have 
their  nervous  system  influenced  by  it,  the  saliva  becoming  im.  Thompson's 
pregnated  with  the  nicotine ;  and  how  those  who  smoke  have  the  Med. 
heart  disturbed  from  the  essential  oil  which  is  evolved  in  the 
combustion. 

How  far  the  powerful  impression  which  the  essential  oil  of 


384         OBSERVATIONS  ON  THE  REMEDIES  EMPLOYED 


tobacco  makes  upon  the  heart  may  be  employed  to  alleviate  any 
of  its  diseases,  I  have  had  no  opportunity  to  ascertain. 

These  effects  of  some  neurotics  illustrate  what  seems  to  be 
another  important  therapeutic  law,  viz., — that  medicinal  sub- 
Page  362.  stances  not  only  act  upon  particular  systems  of  the  animal 
oeconomy,  and  that  different  effects  are  produced  by  different 
doses  of  them,  but  that  some  medicines  contain  several  distinct 
elements,  each  of  which  act  upon  separate  systems  and  portions 
of  a  system ;  and  the  practical  lesson  which  this  law  gives,  is, 
that  we  should  employ  the  elements  of  such  medicines  either 
separately  or  combined,  according  to  the  particular  system  of  the 
oeconomy  upon  which  their  remedial  properties  are  required  to 
act.  There  may  also  be  observed  another  striking  analogy  in 
addition  to  that  formerly  mentioned  of  the  action  of  medicinal 
Pdge  363.  bodies  upon  the  oeconomy  with  the  phenomena  of  disease  ;  for  as 
diseases  commence  in  one  system  or  tissue  of  an  organ,  and 
extend  according  to  their  violence  and  duration  to  other  systems 
and  to  other  tissues,  so  it  is  with  medicines,  these  making  their 
impression  successively  upon  one  system  after  another,  or  upon 
one  tissue  of  an  organ  after  another,  according  to  the  dose  in 
which  they  may  have  been  administered. 
Effects  of         Besides  the  action  of  colchicum  on  the  nervous  system,  and  its 

Colchicum.     .  ,  •     i  i  /.  ,  * 

miiuence  upon  the  heart,  it  has  also  a  powerful  effect  on  the 
mucous  coat  of  the  alimentary  canal,  on  the  skin,  and  on  the 
kidneys,  so  that  when  it  is  employed  in  the  treatment  of  diseases 
of  the  heart,  whether  singly  or  combined,  it  acts  not  only  as  a 
neurotic,  but  it  increases  the  mucous  secretions  of  the  intestines, 
the  excretion  of  urine,  and  perspiration  ;  and  these  multiplied 
effects  of  colchicum  explain  the  benefit  which  is  derived  from  its 
administration  in  some  of  those  cases  of  disordered  circulation  in 
which  the  digestive  apparatus,  and  the  vital  fluid  itself,  are 
variously  deranged, — such  as  in  gout  and  rheumatism,  in  both 
which  diseases  the  action  of  the  heart  is  generally  so  much 
disturbed. 

In  those  maladies  where  colchicum  is  to  be  employed,  whether 
in  the  form  of  wine,  of  tincture,  of  an  extract,  of  the  acetate,  or  of 
the  powdered  root,  its  effects  are  greatly  modified,  and  more 
beneficial  results  obtained  when  these  preparations  are  combined 
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with  magnesia,  or  with  a  neutral  salt,  as  the  sulphate  of  mag- 
nesia, the  acetate  of  ammonia,  and  the  citrate  of  potass. 

From  five  to  ten  drops  of  the  colchicum  wine  given  along  with 
three  drachms  of  the  sulphate,  and  half  a  drachm  of  the  car-  Scudamore, 

....  ...  .        0"  KOit  ^nd 

honate  of  magnesia  dissolved  in  a  bitter  infusion  or  in  ])eppermint-  rheumatism, 
water,  is  a  most  excellent  formula ;  and  in  those  small  doses  it 
has  usually  a  very  decided  effect,  and  answers  most  purposes  for 
which  colchicum  may  be  required  in  the  treatment  of  diseases  of 
the  heart.  Large  doses  of  this  medicine,  and  doses  frequently 
repeated,  are  often  very  injurious,  and  their  evil  effects  in  gout 
seem  to  be  produced  from  the  derangement  Vhich  they  create  in 
the  circulation,  as  well  as  in  the  organs  of  excretion. 

Besides  those  vegetable  neurotics  that  have  been  mentioned,  I  Eovcts  of 
may  briefly  allude  to  the  influence  of  the  mix  vomica,  as  this 
violent  medicine  acts  not  only  upon  the  nervous  system  in  a  very 
peculiar  manner,  but  likewise  on  the  organs  of  circulation.  The 
powerful  action  of  strychnia  on  the  motor  column  of  the  spinal 
chord,  is  a  remarkable  illustration  [of  the  effects  of  particular 
medicinal  bodies  on  particular  portions  of  the  cerebro- spinal  sys- 
tem ;  and,  as  has  been  observed,  in  the  same  manner  as  we  have 
diseases  of  particular  portions  of  that  system,  so  we  have  medi- 
cinal substances  to  remedy  them,  of  which  the  curative  effects  of 
strychnia  in  the  paraplegia  caused  by  lead  is  a  striking  example. 
Of  any  curative  virtues  which  strychnia  may  possess  in  diseases 
of  the  heart,  I  have  no  experience  ;  but  it  is  by  no  means  impro- 
bable, that  from  the  extensive  manner  in  which  it  was  employed 
by  the  earlier  physicians  in  the  treatment  of  insanity,  epilepsy, 
and  other  nervous  diseases,  its  reputation  arose  from  its  action 
upon  the  heart. 

There  is  no  more  valuable  neurotic  medicine  employed  in  the  Eirecu  of 

i  camphor. 

treatment  of  some  disturbances  of  the  heart  than  camphor.  When 
received  into  the  stomach,  it  causes  an  immediate  impression  upon 
the  gastric  nerves,  which  afterwards  extends  over  the  whole 
nervous  system.  The  power  which  camphor  possesses  in  tran- 
quillizing inordinate  actions  of  the  heart,  has  led  to  its  being 
employed  as  a  soporific  ;  and  in  nervous  palpitation,  and  in  that 
irritable  state  of  the  heart  which  so  often  succeeds  depletion, 
camphor  may  be  had  recourse  to  as  a  powerful  antispasmodic. 

3  D 
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The  effects  of 
ammonia. 


Effects  of 
ether. 


and  of  clilo- 
lo  omi. 


Combined  with  opium,  ammonia,  or  valerian,  it  is  a  useful 
adjunct  in  those  cases  where  the  use  of  these  medicines  is 
indicated. 

Besides  the  impression  which  the  carbonate  of  ammonia  makes 
upon  the  gastric  nerves,  and  which  is  afterwards  communicated 
to  the  nervous  centre  immediately  after  it  is  received  into  the 
stomach,  it  also  has  a  very  decided  influence  upon  the  heart,  and 
is  perhaps  the  most  powerful  medicinal  body  that  we  possess  for 
restorina;  the  action  of  the  heart  when  that  has  become  so  feeble 
as  to  cause  syncope. 

Ether  is  also  a  poAverful  neurotic,  and  its  effects  as  an  ancesthetic 
agent  have  brought  it  into  much  repute  ;  for  although  its  influence 
on  the  organs  of  circulation,  as  well  as  on  the  nervous  system, 
has  been  long  established,  yet  its  great  virtue  of  destroj-ing  the 
sensibility  of  the  sensory  column  of  the  spinal  chord,  and  the 
practical  application  of  that  quality  to  allay  pain,  has  been  only  of 
late  years  appreciated.  Besides  its  extraordinary  narcotic  powers, 
ether  is  a  powerful  antisimsmoclic  and  sedative,  and  as  such,  is  a 
valuable  remedy  in  some  disorders  of  the  heart. 

The  effects  of  chloroform  on  the  nervous  system  are  very 
similar  to  those  of  ether,  not  only  destroying  the  sensibility  of 
the  sensory  column  of  the  spinal  chord,  but  acting  as  a  soporific 
by  its  influence  in  tranquillizing  the  heart.  For  this  purpose 
eight  or  ten  drops  of  chloroform,  rubbed  together  with  two 
drachms  of  the  mucilage  of  gum-arabic,  prevents  its  evaporation, 
and  is  a  suflieient  dose  to  promote  sleep.  Like  other  powerful 
medicines  of  the  same  class,  great  caution  is  requisite  in  its 
administration,  when  there  is  any  change  in  the  heart's  struc- 
ture ;  and  in  the  fatal  cases  which  are  recorded  where  it  had  been 
resorted  to  in  order  to  allay  the  pain  of  an  operation,  death  was 
occasioned  by  the  interruption  which  the  chloroform  had  caused 
to  the  circulation  of  the  blood  within  a  heart  whose  functions 
and  structure  had  been  previously  changed. 


The  effects  of  alcohol  in  restoring 


the 


heart's  action  during  a 


fit  of  syncope,  and  the  instantaneous  impression  which  it  makes 
whenever  it  enters  the  stomach,  is  a  proof  of  its  powers  upon  the 
nervous  system  ;  and  that  influence  is  prolonged  after  it  is 
absorbed  and  conveyed  to  the  blood. 
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The  hydrocyanic  acid  is  remarkable  for  its  effects  in  diminish- 
ing the  sensibihty  of  the  nervous  system,  without  destroying 
the  circulation ;  for  when  life  is  instantaneously  and  completely 
extinguished  by  prussic  aid,  the  heart  is  seen  pal])itating. 

Hydrocyanic  acid  is  universally  acknowledged  to  be  one  of 
those  neurotics  which,  however  violent  may  be  its  effect  when 
given  even  in  a  small  quantity,  yet  it  may  with  proper  caution 
be  usefully  administered.  From  two  to  five  drops  of  the  diluted 
acid  is  a  powerful  remedy  in  some  disorders  of  the  heart.  As 
a  soporijic,  it  may  be  often  used  advantageously  in  those  persons 
whose  heart  is  irritable,  and  in  whom  its  beatings  are  so  violent 
as  to  be  felt  when  in  bed.  There  are  other  disorders  of  the 
circulation  where  it  acts  as  an  antispasmodic ;  and  in  those  coughs 
and  embarassments  in  respiration  where  it  has  been  found  bene- 
ficial, the  good  effects  have,  in  all  probability,  arisen  from  its 
influence  on  the  circulation,  which  in  such  cases  had  been 
deranged. 

In  concluding  these  observations,  I  may  briefly  remark  that, 
although  all  these  neurotic  medicinal  substances  produce  effects 
on  the  animal  oeconomy  in  many  respects  analogous,  yet  in  others 
their  influence  materially  differs  ;  and  it  is  only  by  experience 
that  we  can  learn  how  and  under  what  circumstances  each  should 
be  employed  as  a  therapeutic  agent  in  the  maladies  of  the  heart. 

And,  too,  I  may  here  observe,  that  no  line  of  demarcation  can 
be  distinctly  drawn  between  alimentary  and  medicinal  substances  : 
such  a  division  must  be  considered  as  merely  arbitrary.  The 
same  instinct  which  guides  animals  in  the  selection  of  their  food, 
also  inapels  them  to  eat  substances  which  we  denominate  medi- 
cinal. We  consider  the  bitter  extractive,  the  muriate  of  soda 
and  acid  vegetables,  to  have  medicinal  properties  ;  and  yet  animals 
partake  of  them  at  times  along  with,  or  as  part  of  their  aliment ; 
and  indeed  what  is  a  poison  to  one  race  is  absolutely  the  food 
of  another. 

Chemical  science  having  revealed  that  the  elements  of  the 
animal  are  all  to  be  found  in  the  vegetable  and  mineral  kingdom, 
and  having  also  shown  that  particular  substances  contain  the 
£ame  elements  as  particular  animal  compounds,  is  it  not  therefore 
probable  that  the  substances  used  as  medicines  produce  special 
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effects  upon  particular  organs,  and  that,  when  com'eyed  into  the 
system,  they  assimilate  and  combine  each  with  some  particular 
animal  tissue  ?  This  inquiry  opens  a  most  interesting  field  of 
research ;  and  its  success  will  assist  the  pathologist  in  selecting 
the  medicinal  agent  he  should  employ  according  to  the  tissue 
which  is  diseased. 

To  me  this  appears  to  be  a  legitimate  induction  from  what  is 
already  known  of  the  formation  of  animal  substances.  It  is  per- 
fectly well  understood,  in  feeding  animals,  that  different  kinds  of 
food  are  employed  according  as  it  is  desirable  to  accumulate  fat 
or  muscle.  Cattle  are  fattened  by  feeding  them  upon  those  vege- 
tables that  contain  the  largest  proportion  of  starch  and  svgar ; 
and  the  muscle  of  the  horse  is  increased  by  feeding  him  upon 
those  grains,  as  oats,  which  contain  the  largest  proportions  of 
the  phosphate  of  lime ;  for  it  is  the  starch  and  the  sugar  that 
contain  the  elements  of  fat,  and  the  phosphate  of  lime  is  the 
essential  ingredient  of  muscle  ;  and  recent  chemical  investigations 
have  shown  that  opium  contains  elements  which  are  identical  with 

Seepage  295.  the  Cerebral  pulp.  These  observations  accord  with  what  I 
formerly  noticed  when  alluding  to  the  mutual  dependence  which 
animals  and  vegetables  have  upon  one  another,  animals  living 
upon  vegetables,  and  the  excrementitious  matter  of  animal* 
becoming  the  food  of  plants. 

Liebig.  The  cutaneous  nerves  are  a  most  important  channel  for  the 

administration  of  neurotics  ;  for  besides  the  application  of  medi- 
cinal substances  upon  the  surface  of  the  skin,  there  are  remedial 
means  of  a  physical  character  which  can  be  employed  to  influence 
the  cerebro-spinal  system  by  their  operation  on  the  cutaneous 
nerves. 

All  those  medicinal  bodies  which  act  upon  the  nervous  system, 
when  received  into  the  stomach,  produce  analogous  effects  when 
they  are  applied  to  the  cutaneous  surface ;  and  in  the  treatment  of 
the  diseases  of  the  heart,  much  benefit  is  often  obtained  by 
applying  them  on  the  cardiac  region  in  the  form  of  plasters  and 
embrocations ;  for  besides  their  local  effects,  it  happens  not 
un frequently,  that  the  medicine  which  deranges  the  digestive 
organs  when  received  into  the  stomach,  produces  the  best  effects 
when  applied  on  the  integuments  of  the  chest. 
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Those  physical  remedies  which  act  upon  the  cutaneous  nerves, 
9.\Q  fnction,percussion,  titillation,  electricity,  and  acuj^nncturation. 

The  influence  of  friction  and  percussion  on  the  cutaneous  Effects  of 

...  friction. 

nerves  m  excitmg  the  circulation,  is  a  custom  very  generally 
adopted,  and  is  a  valuable  practice  in  those  whose  capillary  circu- 
lation is  languid  ;  and  we  may  observe  its  curative  influence  in 
many  neuralgic  diseases,  and  especially  in  some  kinds  of  rheum- 
atism. "When  Captain  Cook  arrived  at  one  of  the  Friendly 
Islands,  he  was  seized  with  rheumatism,  which  was  attended  witli 
acute  pain ;  but  he  was  soon  relieved  by  gentle  friction,  a  treat- 
ment which  the  islanders  usually  employed." 

Still  more  powerful  is  the  influence  of  titillation  in  producing  Eirects  ot 
changes  in  the  circulation.  ^Yhen  carried  beyond  a  pleasurable  '  ' 
sensation,  it  causes  lavghter,  a  convulsive  movement  which  marks 
a  change  in  the  condition  of  the  heart,  and  which  may  become 
so  violent  as  not  only  to  cause  pain  in  the  cardiac  region,  more  or 
less  severe,  but  to  bring  on  a  complete  convulsive  paroxysm. 
How  far  titillatiGn  might  be  employed  for  the  treatment  of  dis- 
orders of  the  heart,  I  am  unable  to  say,  though  it  seems 
extremely  probable  that  it  may  be  a  means  of  remedying  some 
derangements  in  the  circulation. 

Tlie  cutaneous  nerves  are  a  channel  for  the  employment  of  Effects  of 
electricity  as  a  curative  means  in  some  disorders  of  the  heart, 
and  the  magnet  has  been  strongly  recommended  by  Sennee  for 
the  treatment  of  its  neuralgic  aifections. 

"  A  young  lady,  who  had  been  eagerly  employed  for  several 
weeks  with  a  diflficult  musical  composition,  was  suddenly  seizedwith  I'y  Mr 

'  _  '  _  .  laxon. 

what  appeared  to  be  a  fit  of  common  hysteria,  but  which  termi- 
nated in  a  total  loss  of  consciousness.  Having  submitted  to 
many  different  kinds  of  treatment  for  upwards  of  ten  months, 
her  case  was  considered  hopeless.  She  at  this  time  had  the 
appearance  of  a  breathing  statue  rather  than  a  living  being, — tall 
and  delicately  formed,  the  eyes  closed,  the  extremities  cold,  the 
pulse  slow  and  moderately  full,  respiration  natural,  the  muscles 
rigid ;  the  extremities  would  remain  for  a  considerable  time  in 
whatever  position  they  were  placed.  She  ate  and  drank  with  an 
apparent  appetite,  but  without  opening  her  eye-lids.  She  had 
occasionu  lly  an  involuntary  discharge  of  urine  and  faeces.  The 


Case  com- 
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pupils  were  always  permanently  dilated,  and  not  influenced  by 
the  strong  light.  She  bore  pricking  with  a  needle  and  pinching 
without  giving  any  evidence  of  suffering  pain  ;  and  in  no  instance 
was  there  any  appearance  of  her  suffering,  except  when  she  was 
submitting  to  a  course  of  electricity  which  was  at  this  period  of 
her  illness  resorted  to  as  a  forlorn  hope.  She  was  eleven  months 
in  this  extraordinary  state  when  I  commenced  the  electric  treat- 
ment, causing  a  current  to  pass  along  the  spine  from  the  occiput 
to  the  sacrum,  then  along  the  extremities,  and  lastly  through  the 
brain.  During  the  first  fortnight  of  the  treatment  there  appeared 
but  little  change,  excepting  a  restlessness  not  observed  before.  The 
use  of  the  magneto-electrical  machine  was  discontinued  from  the 
evident  pain  it  produced.  I  then  employed  only  frictional  elec- 
tricity, and  after  twenty-five  applications  of  it  her  family  were 
astonished,  hearing  her  say  in  a  most  doleful  tone,  that  she  was 
better.  From  this  moment,  after  nearly  twelve  months'  silence, 
she  progressively  recovered  by  the  electrical  treatment." 

Acupuncturation  is  another  remedial  measure,  which  has  un- 
doubtedly a  great  influence  upon  the  nervous  system,  and  has 
a  decided  effect  in  relieving  some  neuralgic  diseases  ;  but  how  far 
the  effect  of  this  operation  on  the  cercbro-spinal  system  may 
prove  beneficial  in  diseases  of  the  heart,  by  its  influence  upon  the 
cardiac  nerves,  I  have  had  no  experience  to  enable  me  to  form 
an  opinion. 

The  same  remedies  which  act  upon  the  heart  through  the 
medium  of  the  skin,  exert  their  influence  not  only  upon  the 
cutaneous  nerves,  but  as  has  been  pointed  out,  on  the  cutaneous 
capillary  system ;  and  whatever  may  be  the  effects  of  warm  and 
cold  bathing,  of  the  vapour,  and  of  the  shower  bath,  on  the 
capillaries,  there  is  doubtless  a  great  impression  made  by  the 
sudden  application  of  cold  or  heat  on  the  action  of  the  heart, 
from  the  effects  they  produce  on  the  cutaneous  nerves.  Thus 
the  application  of  heat  and  cold  upon  the  cutaneous  surface 
become  useful  therapeutic  agents  in  disorders  of  the  circulation. 

The  changes  which  take  place  in  the  functions  of  the  heart 
from  the  application  of  cold  and  heat  upon  the  skin,  as  upon  the 
gastro-pulmonary  mucous  surfaces,  explains  the  curative  effects 
which  are  derived  from  cold  and  warm  bathing,  from  refrigerants. 
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and  rubefacients,  and  from  protecting  the  cutaneous  surface.  The 
impression  made  by  cold  and  heat  applied  to  the  skin  seems, 
from  the  sudden  shock  which  they  occasion,  to  be  first  made 
upon  the  cutaneous  nerves,  and  immediately  afterwards  changes 
are  observed  in  the  capillaries ;  or  the  impressions  upon  both 
these  systems  may  be  simultaneous,  so  that  in  whatever  mode 
the  action  of  cold  and  heat  be  explained,  as  remedial  agents,  they 
must  be  considered  to  have  an  influence  upoxi  both  the  cutaneous 
nerves  and  capillaries,  and  through  both  these  channels  to  in- 
fluence the  functions  of  the  heart. 

The  use  of  the  warm  bath,  as  indeed,  of  all  other  kinds  of 
bathing,  especially  in  disorders  of  the  heart,  requires  much  dis- 
crimination, not  only  as  to  the  particular  disease,  and  to  the  con- 
dition of  the  patient,  but  as  regards  the  temperature,  the  length 
of  time  proper  to  remain  in  the  water,  the  time  of  the  day  when 
it  should  be  used ;  all  which  modify  its  effects  upon  tlie  body. 

The  patient  that  bathes  should  keep  himself  still  and  quiet 
in  his  place,  without  speaking,  and  let  those  be  doing  that  bathe 
him,  either  by  throwing  water  over  the  head,  or  by  wiping  him 
dry.  That  the  patient  take  care  beforehand  not  to  catch  cold  ; 
that  he  does  not  bathe  himself  after  eating  or  drinking,  and  that 
he  abstain  also  from  eating  and  drinking  after  coming  out  of  the 
bath.  That  regard  ought  to  be  had  whether  the  patient  has 
accustomed  himself  to  bathe  in  his  health,  and  whether  it  did 
him  good  or  hiu't ;  that  he  abstain  from  bathing  when  the  body 
is  too  open  or  too  confined,  or  if  they  have  not  discharged  before, 
or  are  too  weak ;  if  they  have  inclination  to  vomit,  or  a  great 
loss  of  appetite  ;  or  that  they  bleed  at  the  nose." 

Now  these  rules,  which  have  been  handed  down  to  us  by  the  i^'r 
father  of  medicine,  are  applicable  to  all  kinds  of  bathing,  and  it 
is  not  very  unusual  to  hear  of  persons  with  a  disorder  of  the 
heart  who,  from  not  adopting  such  precautions,  have  greatly 
increased  their  sufferings. 

Unctuous  matters  applied  to  the  skin  is  another  therapeutic 
agent,  employed  either  to  prevent  the  imbibition  of  substances 
through  the  epidermis,  or  to  be  the  channel  of  conveying  medi- 
cinal substances  to  the  cutaneous  nerves  and  absorbents.  They 
certainly  prevent  the  epidermis  from  imbibing  noxious  matters. 
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as  we  observe  by  the  effects  of  anointing  the  hands  before  dis- 
secting a  dead  body  ;  for  they  are  not  only  thus  prevented  from  ^ 
being  contaminated  with  the  odour,  but  hkewise  the  absorption 
of  any  of  the  decomposed  animal  matter.  This  effect  of  oiling 
the  skin  is  also  exemplified  in  the  comparative  small  proportion 
of  butchers,  and  those  who  are  employed  in  making  use  of  oily 
substances,  which  are  affected  by  cholera  and  contagious  dis- 
eases. 

The  cutaneous  surface,  with  its  nerves,  its  capillaries,  and  its 
absorbents,  is  protected  from  the  immediate  contact  of  solid  sub- 
stances, and  from  the  atmosphere,  by  the  ejyidermis  and  the 
oleaginous  secretion  of  the  sebaceous  glands  ;  and  in  disease, 
when  these  natural  coverings  do  not  afford  sufficient  protection  to 
the  integument,  benefit  is  derived  from  covering  the  skin,  or  that 
portion  of  it  adjacent  to  the  diseased  organ,  with  oiled  silk,  or  by 
a  plaster,  which  may  act  both  by  its  non-conducting  powers  of 
heat,  and  also  by  the  medicinal  substances  with  which  it  may  be 
compounded.  The  good  effects  of  plasters  are  daily  exemplified 
in  relieving  uneasy  sensations,  and  even  pain  in  the  region  of  the 
chest. 

Absorbents. — Having  reviewed  those  medicinal  substances  which 
assist  the  process  of  digestion,  and  in  which  the  absorbents  of 
the  digestive  organs  lend  an  essential  aid,  those  remedial  means  | 
which  act  upon  the  cutaneous  and  pulmonary  absorbents  next 
claim  consideration.    Absorbents,  it  may  be  noticed,  is  a  term 
which  has  two  distinct  significations ;  those  substances  which  act 
chemically,  such  as  chalk,  upon  fluids  in  the  alimentary  canal, 
or  upon  the  puriform  discharge  of  an  ulcerated  surface,  have  been 
denominated  absorbents,  in  works  on  the  Materia  Mcdica ;  whilst 
those  medicines  which  increase  or  diminish  the  action  of  the  ! 
lymphatic  system,  have  also  been  called  absorbents,  and  in  this  i 
signification  is  the  term  here  employed. 

The  absorbent  system  of  vessels  performs  an  essential  function 
in  the  animal  oeconomy,  conveying  to  the  blood  the  increme^i- 
titious  products  prepared  in  the  digestive  canal,  and  also  those 
substances  which  are  imbibed  by  the  lungs  and  by  the  skin ;  so 
that  any  irregularity  in  the  supply  of  these  incretions  must  more 
or  less  change  the  quahties  of  the  blood,  and  therefore  the  man- 
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ner  in  whicli  the  absorbent  vessels  perform  their  functions  must 
modify  the  action  of  the  heart. 

Whenever  it  is  desirable  to  increase  the  action  of  the  absorb- 
ents, and  this  is  frequently  the  case  when,  during  or  after  in- 
flammatory aflfections  of  the  heart  there  has  been  some  sero- 
albuminous  effusion  within  the  pericardium,  or  on  the  surface  of 
the  endocardium,  there  are  medicinal  substances  by  which  the 
absorption  can  be  increased.  Of  these  the  most  powerful  are 
mercuri/  and  ioditw ;  and  the  curative  effects  of  these  medicines 
is  the  same  whether  they  be  taken  into  the  stomach,  applied  to 
the  skin,  or  inhaled  by  the  lungs. 

Derivatives. — Having  endeavoured  to  give  a  general  view  of 
those  medicinal  substances  which  influence  the  excrementitious 
and  the  incrementitious  processes,  and  the  nervous  system,  and 
their  curative  effects  in  the  diseases  of  the  heart,  there  yet  remains 
another  class  of  remedies  that  here  merit  consideration. 

One  of  the  most  constant  effects  of  a  disordered  circulation  is  The  metas- 
an  irrefjularity  in  the  supply  of  the  vital  fluid  to  the  difl'erent  diseases, 
parts  of  the  body,  in  some  organs  the  natural  quantity  being  in- 
creased, and  in  others  diminished,  to  a  corresponding  degree.  The 
important  physiological  fact,  that  for  the  due  performance  of  the 
various  functions  changes  in  the  supply  of  blood  to  the  different 
organs  are  constantly  taking  place,  according  as  more  or  less 
blood  may  be  required  for  carrying  on  their  functions,  and  the 
beautiful  contrivances  employed  for  thus  regulating  the  circulation  see  page  is 
have  been  fully  pointed  out.    But  in  disease,  and  when  changes 
in  the  supply  of  blood  have  no  longer  a  salutary  influence  on  the 
various  organs,  it  then  becomes  an  important  therapeutic  point  to 
determine  when  to  apply  such  remedies  as  will  assist  in  regulating 
the  quantity  of  blood  to  the  different  organs. 

The  translation,  or  metastasis,  of  disease,  affords  another  ex- 
ample of  a  curative  process  employed  by  the  animal  occonomy 
which  we  have  the  means  of  imitating,  and  by  which  we  can 
remedy  the  pernicious  effects  of  a  disease  by  removing  it  from 
a  vital  to  a  less  important  organ.  This  remarkable  pathological 
phenomenon  has  ever  been  considered  a  valuable  curative  indica- 
tion ;  for  whenever  nature  translates  a  disease  from  a  vital  to  a 
less  important  part  of  the  body,  it  seems  to  be  one  of  those 
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beneficent  laws  of  the  oeconomy  which  we  should  always  assist 
and  endeavour  to  imitate. 

It  often  happens,  that  in  arthritic  and  rheumatic  affections 
of  the  heart  this  process  is  resorted  to  by  the  oeconomy,  the 
symptoms  being,  in  many  instances,  immediately  alleviated  by  an 
arthritic  or  rheumatic  inflammation  suddenly  affecting  one  or 
more  of  the  joints  of  the  extremities.  In  like  manner,  eruptive 
diseases  and  abscesses  make  their  appearance  in  ihany  instances 
to  relieve  internal  diseases. 

We  observe  the  same  pathological  phenomena  when  the  body 
has  received  a  wound  or  injury,  the  injured  part  soon  participating 
in  the  particular  condition  of  the  system  at  the  time  when  the 
injury  was  received.  The  cautious  surgeon  takes  advantage 
of  this  in  recommending  operations,  always  avoiding  them 
when  there  is  any  tendency  to  a  paroxysm  of  gout,  and  when 
they  become  urgent  making  use  of  sina})isms  and  blisters  on 
distant  parts  in  order,  by  the  counter-irritation  which  these 
create,  to  prevent  the  gout  being  translated  to  the  wounded  part. 
It  was  from  a  want  of  this  precaution  that  George  the  Fourth's 
life  was  in  jeopardy,  a  tumour  having  been  removed  from  the 
scalp  whilst  he  was  suffering  from  gouty  inflammation  of  the 
knee.  The  gouty  inflammation  was  translated  from  the  left  knee 
to  the  integuments  of  the  head  a  few  hours  after  the  operation, 
and  serious  apprehensions  w-ere  entertained  of  the  result,  until  in 
a  few  hours  the  knee,  fortunately,  became  inflamed,  and  at  tlic 
same  time  the  arthritic  inflammation  completely  disappeared 
from  the  head. 

Derivatives  is  a  valuable  class  of  remedies  in  the  treatment  of 
diseases  of  the  heart ;  and,  as  I  shall  point  out  in  a  subsequent 
part  of  this  work,  that  the  inflammatory  affections  of  the  heart 
are  almost  universally  of  a  gouty  or  rheumatic  character,  we  are 
enabled  by  derivatives  to  translate  such  maladies  from  the  heart 
to  less  important  parts. 

This  curative  process  performed  by  derivatives  may  be  accom- 
plished by  remedies  applied  either  to  the  cutaneous  surface,  or  to 
its  subjacent  cellular  tissue.  By  the  application  of  rubefacients 
on  the  extremities  such  as  mustard,  turpentine,  or  cautharides, 
we  increase  the  action  of  the  cutaneous  capillaries,  and  we 
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endeavour  to  imitate  nature's  curative  efforts  by  vessication, 
inistiilation,  and  by  creating  inflammation  and  suppuration  in 
the  subcutaneous  cellular  tissue  by  setons  and  issues ;  and  also 
by  the  cautery  and  moxa,  remedies  which  were  familiar  to 
Hippocrates. 

Besides  the  observations  that  have  been  made  on  the  different  EiTucts  of 
manner  in  which  medicinal  substances  act  u^ion  the  body,  I  may  frGmco'nti- 
briefly  allude  to  another  mode  by  which  some  cutaneous  medi- 
cines  appear  to  produce  their  peculiar  effects.  I  allude  to  that 
that  action  of  medicines  which  is  produced  by  the  continuitij  of 
organs,  for  the  medicine  which  is  applied  to  one  part  of  the  body 
does  not  always  limit  its  action  to  that  superficies  which  it  covers* 
but  extends  its  influence  to  the  tissues  which  are  underneath  it, 
and  likewise  to  the  organs  which  may  be  deeply  situated.  These 
effects  are  produced  by  a  common  poultice  when  it  is  applied  to 
the  integument  covering  a  diseased  liver  or  kidney ;  hence  the 
effects  from  the  contiguity  of  warm  drinks  on  diseased  lungs 
when  passing  down  the  oesophagus  or  entering  the  stomach,  and 
likewise  the  use  of  cutaneous  remedies  applied  to  the  cardiac 
resrion  in  disorders  of  the  heart.  Now  this  radiating  effect  of-  a  Barijier 
medicme  bears  a  strikmg  analogy  to  the  radiation  of  diseases, 
for  a  disease  which  commences  in  a  small  Ijanphatic  gland 
involves  during  its  progress,  sooner  or  later,  the  contiguous 
cellular  and  cutaneous  tissues. 


Recapitulation. 

Having  concluded  these  general  observations  on  the  remedies 
employed  for  the  treatment  of  diseases  of  the  heart,  it  may  be 
expedient  briefly  to  recapitvdate  the  chief  points  that  have  been 
discussed. 

1st.  I  have  endeavoured  to  show  that  Nature  is  possessed  of 
powers  not  only  to  regulate  and  preserve,  but  likewise  to  restore 
disturbances  in  the  circulation.  eepao^-.oo. 

2nd.  That  these  powers  consist  of  certain  instinctive  processes 
performed  by  the  animal  economy. 

3rd,  That  we  possess  artificial  means  by  which  we  can  imitate 
these  processes  of  the  economy.  See  page  29G, 


See  page  2 89. 
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4th.  That  these  processes  ought  to  be  considered  the  legitimate 
See  page  290.  guides  to  direct  us  iu  the  treatment  of  diseases.  ' 

5th.  That  these  processes  are  either  mechanical  or  chemical, 
and  are  under  the  immediate  influence  and  control  of  the  vital 
principle. 

6th.  That  the  mechanico-viial  processes  consist  in  modifying 
respiration,  by  which  the  blood  within  the  heart's  cavities  can 
Seepage 311.  either  be  diminished  or  increased. 

7th.  That  the  chemico-vilal  processes  consist  of  those  by  which 
the  excrementitious  matters  are  separated  from  the  ingesta,  and 
from  the  blood,  and  by  which  the  incrementitious  products  are 
See  page  332.  formed  and  conveyed  into  the  system. 

8th.  That  medicinal  substances  have  their  influence  upon  one 
See  page  3G2.  particular  organ,  or  upon  one  portion  of  a  system  of  the  economy 
9th.  That  by  whatever  channel  medicinal  substances  are  con- 
veyed into  the  blood,  their  effects  upon  a  2)articular  organ  or 
Seepage  303.  System  are  always  the  same. 

10th.  That  some  medicinal  substances  are  composed  of  several 
distinct  elements,  each  of  which  act  upon  particular  organs  or 
See  page  383.  Systems. 

11th.  That  there  are  effects  produced  by  some  medicines  on 
the  animal  economy,  which  have  a  strict  analogy  to  the  pheno- 
mena of  disease ;   many  diseases,  like  medicinal  substances, 
affecting  only  one  organ,  or  one  tissue  of  an  organ,  and  afterwards 
See  page  363.  extending  to  other  tissues,  and  to  other  organs. 

12th.  That  the  different  tissues  which  form  the  animal  fabric 
are  each  composed  of  different  elements ;  and  that  each  of  these 
elements  is  contained  in  the  different  kinds  of  food,  as  well  as  in 
certain  medicinal  substances. 

13th.  That  the  substances  received  into  the  stomach  yield,  not 
only  those  elements  which  are  required  for  the  formation  and 
reparation  of  the  different  tissues,  but  also  those  elements  which 
See  page  387.  regulate  and  restore  the  animal  functions. 


See  page  387. 
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OF  THE  PARTICULAR  DISEASES  OF  THE  HEART, 

A  Classification  of  the  Diseases  of  the  Heart. 
That  desire  to  arrange  and  classify  the  multiplied  objects  with 
which  man  is  surrounded,  and  which  may  be  easily  traced 
from  the  first  dawn  of  civilisation,  may  also  be  found  in  the 
earliest  works  on  physic.  The  resemblance  which  some  diseases 
have  with  one  another  in  their  general  character,  in  the  regions  of 
the  body,  and  in  the  particular  organs  which  are  aifected  by  them, 
must  have  led  to  something  like  a  rational  mode  of  their  classifi- 
cation. 

It  was  long,  however,  before  anything  like  a  methodical  system 
of  nosology  was  formed ;  and  whilst  medical  science  remained 
fettered  and  encumbered  with  false  theories  and  hypotheses,  many 
diseases  were  grouped  together  and  arranged  in  the  same  class, 
order,  and  genus,  from  erroneous  notions  of  their  nature,  of  the 
causes  which  were  supposed  to  produce  them,  or  of  the  system 
of  the  economy  in  which  they  were  conceived  to  be  situated. 

In  classifying  the  diseases  of  the  heart,  those  arrangements 
which  have  hitherto  been  made,  are,  in  many  respects,  extremely 
complicated ;  so  that  in  place  of  rendering  the  disorders  of  tliis 
important  organ  readily  understood,  and  a  knowledge  of  them 
more  easily  acquired,  the  primary  objects  of  nosology,  they 
tend  rather  to  embarrass  and  confuse  medical  science.  To  me,  it 
appears,  that  the  diseases  of  the  heart  may  with  propriety  be 
classed  according  to  the  same  general  principles  on  which  the 
diseases  of  other  organs  have  been  so  clearly  and  simply  arranged 
I  allude  to  their  division  into  the  functional  and  organic. 

However  advantageous  it  may  be  for  practical  purposes, — 
and  in  no  organ  can  such  a  classification  be  more  legitimately 
made, — it  must  nevertheless  be  considered  arbitrary ;  for  it 
is  quite  impossible  to  draw  a  definite  line  of  demarcation  between 
the  two  classes,  or  to  affix  a  precise  boundaiy  to  each  of  them ; 
and  it  is  clear  that  there  must  be  many  different  phases  of  a 


398       OF  THE   PARTICULAR  DISEASES  OF  THE  HEART. 


disease,  from  the  first  functional  disturbance,  to  tlie  formation  of 
morbid  changes  in  any  of  the  heart's  tissues. 

The  distinctive  characters  of  the  two  classes  is  sufficiently  appa- 
rent by  the  examination  of  diseased  parts  after  death  ;  although  in 
those  organs  which  the  naked  eye  can  reach,  changes  during  life 
become  invisible  after  deatli.  If  a  limb,  where  a  sanguineous  con- 
gestion which  has  been  produced  by  the  application  of  a  ligature 
around  it,  be  macerated  in  water,  it  loses  every  vestige  of  disease. 
Whereas,  if  an  extremity  which  had  suffered  from  inflammation  be 
treated  in  the  same  mannei',  its  form  remains  unchanged — a  sero- 
albuminous  fluid  having  been  deposited  in  its  tissues.  And 
functional  disorders  of  the  lieart,  like  those  of  other  organs,  such  as 
the  alimentary  canal  and  skin,  exhibit,  on  dissection,  no  vestige 
of  disease  ;  whereas,  in  the  organic  diseases,  some  morbid  altera- 
tions are  detected  after  death ;  although,  at  the  same  time, 
changes  in  the  tissue  that  existed  during  life,  may  after  death 
have  completely  disappeared. 

The  funclional  disorders  of  the  heart,  include  those  wherein 
there  is  a  disturbance  of  the  circulation,  either  from  changes  in 
the  quantity  of  blood  within  the  cavities  of  the  heart ;  from 
an  interruption  to  the  entrance,  or  to  the  exit  of  the  blood, 
or  from  changes  in  the  qualitij   of  the  blood.     They  arise 
likewise  from  vital  causes,  or  from  that  sympathy  which  subsists 
between  the  heart  and  the  other  systems  of  the  economy  ;  and 
they  may  also  be  produced  by  changes  in  the  functions  of  both, 
or  of  only  one  of  the  hearts. 
Nosogvapiiie     The  organic  diseases  comprehend  all  those  wherein  there  is  an  ap- 
piiique.       preciable  change  in  the  structure  of  any  of  the  heart's  component 
tissues ;  an  arrangement  formed  according  to  those  physiological 
Lessons  Pa-  principles  which  were  first  adopted  in  classifying  the  organic  diseases 
thoiogique.        other  oi'gaus  of  the  body  by  the  ingenious  Pinel  and  Bichat. 

Besides  being  divided  into  those  aff'ecting  particular  tissues, 
I  have  subdivided  the  organic  diseases  of  the  heart  into  the 
idiopathic  and  the  specific,  and  into  those  of  the  systemic  and  of 
the  pulmonic  heart;  for  diseases  are  not  only  limited  to  one  tissue, 
but  they  are  also  limited  to  one,  and^  seldom  affect  both  hearts. 
Diseases  cannot  be  legitimately  divided  into  the  acute  and  chronic ; 
these  terms  signifying  merely  difl'erent  stages  of  the  same  malady. 
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The  following  fable  must  be  consideved  as  an  outline^  of  a 
detailed  classification  of  the  diseases  of  the  heart. 
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CHxVPTER  XXI. 


ON  THE  CONGESTION  OF  THE  HEART. 

General  observations  on  the  heart's  functional  diseases ;  this  subject  neglected ; 
its  extent  and  importance;  peculiarity  of  the  heart' s  functional  diseases;  these 
are  derived  from  the  pecidiarity  of  its  natural  functions  ;  the  phenomena, 
causes,  symptoms  and  diagonosis  of  cardiac  congestion ;  congestion  of  the 
coronary  vessels ;  systemic  and  pulmonic  congestion ;  pulmo-cardiac  conges- 
tion ;  treatment  of  congestion. 

i^atfons"'''  Before  entering  upon  the  subject  of  congestion,  I  may  remark, 

disBMes"''"^'  as  regards  functional  diseases  of  the  heart  in  general,  that  in 
the  works  which  have  professedly  treated  of  the  diseases  of  this 
important  organ,  httle  notice  has  been  taken,  far  less  have  any 
minute  researches  been  made,  into  the  nature  of  its  functional 
disorders ;  and  this  is  the  more  surprising,  as  such  affections  are 
both  numerous  and  of  frequent  occurrence,  and  most  of  them 
are  remediable  by  medical  treatment.  Indeed,  there  can  be  no 
more  satisfactory  evidence  of  the  frequency  of  the  heart's  func- 
tional disorders,  than  the  frequency  in  the  changes  of  the  arterial 
pulse, — these  always  indicating  some  corresponding  change  in  the 
function  of  the  heart. 

But  it  is  not  on  all  occasions  easy  to  draw  a  distinct  line  of 
line  of  demarcation  between  the  natural  and  the  diseased  fimctions 
of  any  organ;  for  the  same  functions  are  performed  both  in 
health  and  in  disease.  A  person  vomits  in  order  to  empty  the 
stomach  of  deleterious  food ;  and  he  also  vomits  as  an  act  of  the 

See  page  77,  economy,  to  assist  in  restoring  the  circulation  during  a  fit  of  syn- 
cope. He  respires  to  oxygenate  the  blood ;  and  he  breathes 
quickly  to  relieve  a  congested  state  of  the  thoracic  viscera. 

See  page  80.  The  morbid  changes  of  the  different  tissues  which  compose  the 
heart,  present  the  same  characters  as  those  of  similar  tissues 
in  other  organs;  but  the  disorders  of  the  heart  which  are 
functional,  are  peculiar  to  the  central  organ"  of  the  circulation ; 
for  like  other  vital  organs,  the  heart  has  \  its  own  particular 
functional  diseases. 
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The  circumstance  of  the  heart  being  neither  an  organ  of  secre- 
tion nor  of  excretion,  but  merely  a  receptacle  for  receiving,  and  with 
muscular  parietes  for  propelling  the  blood  into  the  proper  vessels, 
produces  a  particular  assemblage  of  symptoms  wherever  its  func- 
tions are  deranged ;  and,  besides,  the  circumstance  of  the  heart's 
action  being  unremitting  is  a  peculiarity  in  its  function  which 
must  essentially  modify  its  various  diseases.  See  p.  ii. 

1 . —  General  Observations  on  Congestion  of  the  Heart. 

Having  fully  explained,  when  considering  "the  phenomena 
and  causes  of  the  diseases  of  the  heart  in  general,"  the  nature  of 
cardiac  congestion,  and  the  various  phenomena  with  which  it  is 
accompanied,  these  observations  will  serve  as  an  introduction  to 
what  now  remains  to  be  said  on  this  important  subject.  see  page  i04. 

It  has  already  been  observed,  that  the  heart,  in  its  natural  and 
healthy  condition,  neither  expels  during  each  contraction  the 
whole  of  its  contents,  nor  does  it  receive  during  each  dilatation, 
all  the  blood  which  its  cavities  could  contain.  Seepages. 

It  has  been  likewise  shown,  that  differences  in  the  quantity  of 
the  heart's  blood  are  almost  constantly  taking  place  during  the  per- 
formance of  the  natural  functions  of  the  body  ;  and  that,  in  order 
to  regulate  the  quantity  of  blood  in  the  cavities  of  the  heart,  the 
economy  itself  possesses  certain  means.  I  have  also  endeavoured 
to  point  out  that,  when  any  superabundant  blood  cannot  be 
removed  from  the  heart  by  these  instinctive  processes  which  are 
possessed  by  the  economy,  the  congestion  then  becomes  perma- 
nent ;  a  condition  which  is  by  far  one  of  the  most  frequent  causes 
of  disorders  of  the  heart ;  and  a  condition,  too,  which,  in  place  of 
having  been  hitherto  considered  as  a  primary  affection  of  the  heart,  xiieir  imper- 
or  described  as  a  distinct  chsease,  has  only  been  cursorily  alluded  cation. 
to  amongst  the  diseases  either  of  the puhnonaiy,  or  of  the  nervous 
systems,  some  authors  having  considered  it  as  belonging  to  the 
former  class,  because  of  the  cough,  dyspnoea,  and  hocmoptysis, 
by  which  it  is  usually  accompanied  ;  and  others  to  the  latter  class, 
from  its  being  attended  by  disturbances  of  one  or  more  portions 
of  the  cerebro-spinal  system. 

Besides  cardiac  congestion,  properly  so  called,  there  may  also 
be  a  congestion  of  the  coro/mry,  or  o(  the 2)ulmona}'i/ xesseh. 

3  F 
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I  have  said,  that  when  the  cavities  of  the  heart  become  con- 
gested, a  corresponding  change  must  necessarily  take  place  in  the 
coronanj  vessels ;  for  whenever  there  is  any  unusual  increase 
in  the  quantity  of  blood  in  the  left  ventricle,  from  an  increased 
velocity  of  the  retrograde  current  of  the  aortic  blood, — such  as 
may  be  produced  by  a  great  muscular  exertion, — the  coronary 
arteries  will  then  participate  in  tliis  additional  supply ;  and  the 
right  heart  being  at  the  same  time  overloaded  from  an  increased 
influx  of  the  venous  blood,  the  momentum  of  the  stream  from 
the  coronary  veins  will  be  proportionably  diminished.  The  con- 
sequence of  these  changes  in  the  circulation  of  the  coronary 
arteries  and  veins,  will  be  an  increase  in  the  quantity  of  blood  in 
both  systems  of  vessels ;  a  condition  which,  in  order  to  distin- 
guish it  from  congestion  of  the  heart's  cavities,  may  be  appropri- 
ately denominated  coronary  congestion. 

From  the  preceding  remarks  it  appears  that  there  can  be  no 
congestion  in  the  heart  without  a  corresponding  over-distention  of 
the  coronary  vessels  ;  so  that  we  are  entitled  to  conclude  that  the 
changes  in  the  heart's  action,  when  it  is  in  a  state  of  congestion,  are 
not  onl)^  produced  by  an  increase  in  the  quantity  of  blood  within 
its  cavities,  but  also  by  an  increased  quantity  in  the  coronary 
vessels.  Thus  we  are  enabled  to  explain  the  commencement 
of  the  symptoms  of  cardiac  congestion,  their  progress,  the 
changes  of  structure  which  is  sometimes  ultimately  produced, 
and  likewise  the  effects  of  that  treatment  which  experience  has 
found  to  be  most  efficacious  ;  especially  the  benefit  which  is 
derived  from  leeches  applied  to  the  preecordial  region  in  conse- 
quence of  the  vascular  anastomoses  of  the  coronary  and  mammarv 
arteries.  At  the  same  time  it  must  be  taken  into  consideration, 
that  whenever  there  is  a  congestion  of  the  cavities  of  the  heart, 
and  a  like  condition  of  the  coronary  vessels,  there  must  neces- 
sarily be  an  assemblage  of  symptoms,  some  of  which  will  be 
referrible  to  the  congested  auriculo-ventricular  cavities,  and  others 
to  the  congested  coronary  arteries  and  veins. 

The  intimate  relation  that  subsists  with  the  lungs  and  both  the 
pulmonic  and  systemic  heart,  must,  it  is  evident,  cause  any  disturb- 
ance of  the  functions  of  the  heart,  materially  to  affect  the  pulmonary 
circulation ;  and  in  all  those  temporary  changes  in  the  quantity  of 
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the  heart's  blood  which  are  constantly  taking  place,  and  which  are 

quite  compatible  with  Iiealth,  the  lungs  perform  as  important  a 

share  as  the  heart  itself,  in  j^reserving  and  in  restoring  the  balance 

of  the  thoracic  circulation.    The  sobbing  and  sighing,  the  deep 

inspirations,   the   screaming,  the  paroxysms  of  laughter,  the 

convulsions  and  the  vomiting,  so  frequently  the  effects  of  a 

hysteric  paroxysm,  I  have  fully  explained,  are  all  instinctive  acts 

by  which  the  lungs,  conjointly  with  the  heart,  restore  a  deranged  See  page  172. 

circulation. 

The  same  changes  in  the  quantity  of  blood  within  the  heart's 
cavities  that  increase  its  action,  we  have  also  seen,  cause,  from  an 
over-distention  of  the  pulmonary  vessels,  and  consequently  the  cir-  Page  ii4. 
cumscribed  distention  of  the  air-cells,  an  increased  frequency  in 
respiration ;  and,  for  the  same  reason,  when  there  is  congestion  to 
such  a  degree  that  the  powers  of  the  heart  itself  are  not  sufficient 
to  relieve,  and  when  the  superabundant  blood  in  the  pulmonary 
vessels  cannot  be  removed  by  any  of  those  instinctive  acts,  or  by 
modifications  in  respiration  which  are  possessed  by  the  economy, 
then  respiration  not  only  becomes  permanently  embarrassed, 
but,  in  extreme  cases,  there  supervene  dyspnoea,  cough,  pulmonary 
haemorrhage,  and  even  suffocation. 

Besides  the  condition  of  the  pulmonary  circulation  when  the  ^"luence  of| 

r  _  congestion  on  I 

cavities  of  the  heart  have  become  congested,  various  disturbances  different 

.      .       .  systems. 

arise,  in  consequence  of  changes  in  the  distribution  of  the  blood 
in  different  systems  of  the  economy ;  especially  in  the  cerebro- 
spinal, in  the  digestive,  and  in  the  capillary  systems. 

As  the  reciprocal  dependence  and  co-operation  in  the  functions  of  ' 
the  brain  with  those  of  the  heart  are  such,  that  whatever  disturbs 
the  functions  of  one  of  these  vital  organs,  must  influence  those  of 
the  other;  hence,  we  find  in  cardiac  congestion,  that  whilst  a 
corresponding  engorgement  takes  place  in  the  pulmonary  vessels, 
the  quantity  of  blood  in  the  cerebi'o-sjnnal  system  is  diminished ;  ! 
or  at  least  there  is  a  diminution  in  the  proportion  of  the  arterial 
blood  in  that  system. 

The  digestive  organs  also  are  sometimes  affected  in  congestion 
of  the  heart.  There  is  often  a  sensation  of  oppression  and  of 
nausea,  and  the  act  of  vomiting  occasionally  takes  place,  being 
an  effort  of  the  vis  medicatrix  to  unload  the  congested  heart. 
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ciinri-es  in        Con";estion  of  the  heart  is  always  accompanied  with  changes  in 

tlic-  catane-  o  '  . 

oussirface.  circulation  of  the  cutaneous  capillaries;  and  in  proportion  as 
the  thoracic  viscera  are  over-distended,  so  there  is  a  correspond- 
ing diminution  of  the  blood  in  the  cutaneous  capillaries ;  and 
hence  the  face  is  pale,  and  the  skin  of  the  extremities  is  blood- 
less. 

This  condition  of  the  cutaneous  circulation  in  congestion  of  the 
heart,  is  admirably  delineated  l)y  our  immortal  poet ;  and  he  has 
made  the  picture  more  striking,  by  contrasting  the  congested  heart 
with  the  head  congested  from  strangulation  : 

"  Oft  have  I  se^n  a  timely-parted  ghost, 
Of  ashy  femlilance,  meagre,  pale,  and  bloodless, 
Beiiig  all  de  cended  t'>  the  lubjuiing  heart ; 
Who,  in  tlie  conflict  ihnt  it  held  ■with  death, 
Attracts  t'le  same  for  ai lance  'j,'ainst  the  enemy ; 
"Which  with  the  heart  there  cools,  i.nd  ne'er  rcturueth 
To  blush  and  beautify  the  cheek  again. 
But  see,  his  face  is  black,  and  full  of  blood; 
His  eyeballs  furtlier  out  than  when  lie  lived, 
Starinft  full  ghastly  like  a  strangled  man  ; 
His  hair  uprcar'd,  his  nostrils  stretched  with  struggling; 
His  hands  abroad  displayed,  as  one  that  gasp'd 
And  tugg'd  for  life,  and  was  by  strength  subdued. 
Look  on  the  sheet?,  his  hair,  you  see,  is  sticking  ; 
His  well-proportion'd  board  made  rough  and  rugged  ; 
Like  to  the  summer's  corn  by  tempest  lodg'd. 
It  cannot  be  but  he  was  murder'd  here ; 
Htnry  VI.  The  least  of  all  these  signs  were  probable." 

2. —  The  Causes  of  Congestion  of  the  Heart. 

The  heart  may  be  said  to  become  congested  from  several 
distinct  and  very  different  causes. 

1st.  It  may  be  the  eflFect  of  an  inordinate  muscidar  exertion. 

2nd.  It  may  arise  from  the  apphcation  of  cold  or  heat  to  the 
cutaneous  or  mucous  surface  of  the  body. 

3rd.  It  may  arise  from  suppressed  evacuations. 

4th.  It  may  arise  from  vital  causes  which  diminish  the  muscu- 
lar power  of  the  heart. 

5th.  It  may  arise  from  diseases  in  the  heart's  structure  ;  and, 

Gth.  It  may  arise  from  an  obstruction  of  the  pulmonary  circu- 
lation. 

Congestion  Caused  by  Muscular  Exertions. — Of  these  different 
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causes,  let  us  first  consider  that  of  inordinate  muscular  exertions  ; 
such  being  not  only  a  frequent  cause  of  congestion,  but  alfording 
a  satisfactory  explanation  of  all  the  phenomena  of  congestion, 
physiological  as  well  as  pathological,  and  likewise  enabling  us  to 
establish  rational  principles  on  which  the  treatment  should  be 
conducted. 

It  has  already  been  explained  how  the  movements  of  the  heart 
are  quickened  by  all  kinds  of  bodily  exercise,  and  its  pulsations 
increased,  both  in  frequency  and  in  force,  by  any  muscular 
exertion. 

It  has  also  been  explained  how  every  movement  of  the  body 
has  not  only  the  effect  of  hastening  the  return  of  the  venous 
blood  to  the  pulmonic  heart,  but  likewise  the  effect  of  retarding 
the  exit  of  the  arterial  blood  from  the  systemic  heart :  and  that, 
consequently,  from  every  muscular  effort,  the  cavities  of  the  heart 
become  more  or  less  distended  with  blood. 

When,  therefore,  from  an  imusual  muscular  exertion,  there  is 
such  an  accumulation  of  blood  or  congestion  in  the  thoracic 
viscera,  that  the  person  does  not  soon  recover  his  natural  tran- 
quil and  regular  respiration,  and  there  is  a  disturbance  in  the 
action  of  the  heart,  continuing  along  with  a  hurried  respiration,  as 
may  be  considered  beyond  the  scale  of  health,  such  change  con- 
veys the  notion  of  the  most  simple  form  of  a  morbid  condition  of 
the  heart. 

A  disturbance  in  the  action  of  the  heart  from  muscular 
exertion,  it  may  be  anticipated,  will  vary,  not  only  in  degree,  but 
in  duration  ;  in  some  cases  being  so  slight  as  scarcely  to  arrest 
attention,  and  to  be  merely  transitory  ;  but  in  other  instances  it 
proceeds  to  such  an  extent,  and  is  so  long  continued,  as  either 
to  be  immediately  followed  by,  or  to  lay  the  foundation  of,  some 
permanent  mischief. 

Indeed,  when  the  heart  and  lungs  have  been  congested  to  such 
a  degree  that  they  have  not  been  relieved  of  all  surplus  blood,  an 
increase  in  the  impulse  of  the  heart,  and  an  embarrassment  in 
respiration,  may  continue  for  any  length  of  time ;  and  in  some 
instances,  when  the  functions  of  the  central  organ  have  been 
much  disturbed,  the  circulation  is  not  perfectly  performed,  even 
throughout  the  remainder  of  life.    Hence,  patients  with  a  disorder 
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of  the  heart  can  often  trace  its  commencement  to  an  unusual 
muscular  exertion,  at  some  more  or  less  distant  period. 

But  it  is  those  persons  who  are  not  accustomed  to  take  serere 
exercise,  and  who  are  not  in  what  is  called  "  good  wind,"  who  are 
most  exposed  to  injure  the  heart  hy  making  any  vnuisual  exertion. 
The  condition  of  the  thoracic  viscera  of  a  person  who  is  properly 
Seepage  71.  "trained,"  I  have  already  endeavoured  to  explain;  and  without  a 
previous  knowledge  of  the  pulmo-eardiac  function,  and  of  certain 
peculiarities  in  the  structure  of  the  lungs,  no  rational  explanation 
could  have  heen  given  of  the  power  which  is  acquired  by  some 
persons  that  enables  them  to  perform  various  muscular  move- 
ments ;  it  being  quite  clear  that  the  differences  in  the  powers 
which  different  persons  have  for  running,  dancing,  reading  aloud, 
blowing  wind-instruments,  and  the  like,  does  not  alone  depend  on 
differences  in  their  muscular  vigour.  It  is  by  modifications  which 
they  make  in  respiration,  that  they  are  enabled  not  only  to  execute 
muscular  movements,  which  those  who  have  not  been  "  trained" 
cannot  perform,  but  they  are  thus  rendered  far  less  susceptible  of 
those  disorders  of  the  heart  to  which  others  who  are  not  in  equal 
"condition"  are  so  much  exposed. 

Those  whose  necessary  avocations  or  whose  amusements  excite 
them  to  make  a  violent  muscular  exertion,  such  as  in  running, 
See  page  114.  dancing,  rowing,  and  in  performing  feats  of  strength,  frequently 
suffer  from  congestion  of  the  heart. 

There  is  no  more  frequent  cause  of  congestion  than  for  a  per- 
son to  run  more  quickly,  or  to  a  greater  distance,  than  he  is 
accustomed  to.  A  man,  whilst  running  to  catch  a  coach,  fell 
Cases.  down  scnscless,  but  soon  recovered.  The  same  person,  when 
running  on  a  similar  occasion,  staggered  and  fell,  and  became 
very  uneasy  and  unwell  for  twenty  minutes  afterwards.  A  young 
lady  was  induced  to  run  up  a  hill,  and  she  did  not  recover  her 
natural  breathing  until  some  weeks  after,  when,  finding  the  heart's 
action  unnaturally  vigorous,  a  few  leeches  were  applied  to  the 
cardiac  region,  which,  along  with  antimonials,  restored  the  tran- 
quillity of  the  circulation.  A  student  at  Eton  was  so  excited  with 
a  pack  of  hounds  passing  by  him  in  full  chase,  that  he  was  in- 
duced to  run  after  them,  which  caused  such  disturbance  in  the 
heai't,  that  he  died  fifteen  months  afterwards  from  cardiac  disease. 


Different 
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Public  dancers,  too,  being  frequently  impelled  to  make  some  By  dancing, 
extraordinary  muscular  effort,  often  suffer  from  congestion  of  the 
heart. 

"  A  highly  accomplished  *  danseuse,'  after  having  been  confined  case  com- 

"    '  ^  ....  .  munu-ated 

to  her  chamber  by  a  temporary  indisposition,  and  deprived  during  by  m. Albert, 
that  time  of  her  accustomed  practice,  was  induced  to  make  one 
evening  a  very  great  effort  from  the  applause  she  met  with  at  a 
crowded  theatre.  Iler  breathing  became  so  much  oppressed,  and 
the  heart  beat  so  violently,  that  she  was  under  the  necessity  of 
being  assisted  to  her  home.  By  great  tranquillity  these  symp- 
toms gradually  abated,  but  she  never  afterwards  recovered  her 
breath  completely,  so  that  she  was  compelled  to  retire  from  the 
stage." 

Similar  affections  of  the  heart  are  likewise  brought  on  by  an  '^y  gymnas- 

.  tics. 

improper  use  of  gymnastic  exercises.    A  youth,  who  was  a  pupil 
at  a  school  in  Switzerland,  where  gymnastic  exei'cises  were  prac-  Case, 
tised  to  a  very  great  extent,  was  sent  home  on  account  of  a  con- 
gestion of  the  heart,  brought  on  by  the  violent  muscular  exertions 
he  had  been  compelled  to  make. 

Sailors,  when  exposed  to  excessive  bodily  exertion,  in  rowing  By  rowing, 
a  boat,  and  in  situations  of  danger,  often  suffer  from  congestion 
of  the  heart ;  and  there  are  instances  of  boatmen  who,  in  rowing 
"matches,"  have  suddenly  expired.  Of  all  amusements,  rovnng 
is  a  most  frequent  cause  of  a  disordered  heart;  and  this  frequency 
no  doubt  arises  from  young  men,  particularly  at  our  public  schools 
and  universities,  being  incited  to  make  exertions,  when  rowing 
matches,  beyond  their  strength,  and  when  they  had  not  under- 
gone the  requisite  "  training."  A  youth  made  the  most  violent 
efforts  to  win  a  great  rowing  match,  in  which  he  succeeded.  The 
action  of  the  heart  was  greatly  disturbed,  and  for  several  years 
afterwards  it  remained  in  an  irritable  state. 

Those  whose  avocations  expose  them  to  violent  muscular 
exertions  are  also  subject  to  similar  ailments.  A  chambermaid.  Case, 
when  carrying  coals  up-stairs,  often  became  so  breathless  as  to 
be  obliged  to  sit  down  and  rest  herself,  and  it  was  usually  some 
time  before  she  could  again  begin  to  ascend  the  stairs  with  her 
burthen.  After  having  suffered  some  weeks,  she  then  applied  to 
me,  complaining  of  very  considerable  difficulty  of  breathing,  with 
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a  great  increase  in  the  impulse  of  the  heart.  By  applying  a  few 
leeches  four  times  successively,  and  taking  a  dose  of  James's 
powder  every  night,  she  soon  recovered. 

Page  113.  But  cardiac  congestion,  as  I  have  already  stated,  sometimes 
proceeds  to  such  an  extent  as  to  injure  the  heart's  structures,  and 
to  cause  even  a  rupture  of  its  parietes,  or  of  the  trunks  of  the 
great  vessels  within  the  pericardium,  when  these  have  been  pre- 
viously diseased. 

There  is  a  change  in  the  liinys,  which  has  been  observed  in 
animals  that  have  dropped  down  lifeless  from  cardiac  congestion 
caused  by  extreme  muscular  exertion ;  but  which,  I  am  not 
aware,  has  been  observed  in  the  human  body,  though  it  may 
sometimes  take  place,  and  may  account  for  a  certain  condition  of 
the  lungs  of  those  persons,  who,  from  some  over-exertion,  never 
after  recover  perfect  breathing.  The  change  alluded  to,  has 
been  described  by  Sir  Everard  Home,  and  consists  in  lymph 
being  eifused  into  the  air-cells  ;  and  I  have  found  in  animals  that 

f827  have  died  under  similar  circumstances,  blood  that  has  also  been 

eifused  immediately  beneath  the  pulmonic  pleura. 

Cardiac  Con       fhis  influence  of  inordinate  muscular  exertion  in  causing  car- 

gestion  in         _  _  _  _  o 

animals.  Jjac  congestion  is  exemplified,  as  I  have  already  mentioned,  in  a 
very  striking  manner  in  animals ;  and  to  this  may  be  attributed 
diseases  of  the  heart  which  are  frequently  to  be  observed  in  the 
horse,  he  being  called  on  to  perform  great  labour,  and  often  com- 
pelled to  make  such  violent  muscular  exertions,  as  cannot  fail  to 
produce  a  congested  heart. 

Congestion  caused  hy  Mental  Emotions. — The  influence  of  the 
mind  upon  the  heart  must  have  led  the  word  heart  to  have  been 
used  in  "  Holy  Writ,"  and  in  common  language,  as  synonymous 
with  the  moral  sentiments.  The  powerful  influence  which  the 
different  passions  have  on  the  heart,  renders  this  language  not 
merely  figurative ;  for  it  is  strictly  true,  that  mental  emotions, 
which  cause  only  a  temporary  change  in  the  heart's  move- 
ments, if  long  continued  or  often  repeated,  frequently  lay  the 
foundation  of  permanent  disease.  Indeed,  on  rcAdewing  cases 
of  affections  of  the  heart  which  have  come  within  my  own 
observation,  it  is  remarkable  in  how  many  instances  they  could 
be  distinctly  traced  to  some  sudden  or  violent  mental  excitement. 
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No  diseases  appear  to  me  more  worthy  of  diligent  investiga- 
tion than  the  class  of  affections  of  the  heart  to  which  I  have 
now  alluded  ;  being  convinced  that  many  which  ultimately  destroy 
life  owe  their  origin  to  a  moral  cause,  and  which  might,  as  I  shall 
endeavour  to  show,  have  been  subdued  by  an  early  and  judicious 
treatment. 

This  powerful  influence  of  the  mind  ought  surely  to  be  an 
useful  lesson  to  medical  men  in  the  moral  treatment  of  the  sick  ; 
especially  of  those  who  have  a  disorder  of  the  heart ;  and  in- 
stances are  daily  to  be  met  with,  of  persons  suffering  much  mental 
disquietude,  and  of  their  diseases  being  greatly  aggravated  by 
receiving  incautious  opinions  ;  and  still  more  frequently  by  having 
been  exposed  to  the  empirical  parade  of  a  stethoscopical  examin- 
ation. 

"  If  one  doubted  the  fatal  influence  of  the  passions  on  the 
heart,  it  would  be  sufiicicnt  for  him  to  know  that  it  may  be  torn 
in  fits  of  anger,  and  cause  sudden  death ;  and  I  am  not  the  only 
person  who  considers  that  organic  lesions  were  more  frequent 
during  the  days  of  the  Revolution,  than  during  the  ordinary  tran-  >^ 
quility  of  social  order."  Corvisart. 

When  inquiring  into  the  causes  of  the  diseases  of  the  heart  in  seepage  121. 
general,  T  remarked  the  differences  in  the  effects  produced  by  the 
exciting  and  by  the  depressing  passions  on  the  organs  of  circula- 
tion ;  the  exciting  emotions  increasing  the  impulse  and  sounds  of 
the  heart,  whilst  the  depressing  passions  diminish  both  its  impulse 
and  sounds. 

If  the  impulse  of  the  heart  be  increased  by  the  exciting  pas-  Congestion 

rv        •  1        11  TT-       1  •        n  ^  ^      1   caused  by  tlie 

sions,  this  etiect  is  produced  by  an  additional  quantity  01  blood  exciting  pas- 
being  congested  in  the  heart's  cavities,  in  consequence  of  the 
violent  muscular  movements  which  the  passion  excites ;  whereas, 
in  a  congestion  caused  by  the  depressing  passions,  the  action  of  the 
heart  is  diminished  by  the  nervous  influence,  and  the  whole  frame 
becomes  motionless  and  prostrate.  "Fear  is  characterised  by 
feebleness  throughout  the  whole  vascular  system,  preventing  the 
blood  reaching  the  capillaries,  and  causing  that  general  paleness, 
remarkable  particularly  in  the  face."  BicUat. 

Congestion  of  the  heart  from  either  of  these  causes,  is  met 
with  in  every  possible  degree ;  and  I  have  already  mentioned 
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Seepage  120.  instances  where  sudden  death  has  been  caused  by  mental  emotions; 

and  when  the  passion  has  been  so  violent  as  to  extinguish  life, 
death,  is  in  the  one  case,  the  eifect  of  an  increased  circulation  in 
the  cerebro-spinal  system,  and,  in  the  other,  of  congestion  in 
the  heart  itself. 

Laughter,  I  have  already  endeavoured  to  show,  is  one  of  those 
acts  which  the  economy  employs  to  invigorate  the  heart ;  the 
phenomena  by  which  it  is  accompanied  affording  an  excellent 
illustration  of  the  operations  of  the  musculo-cardiac  function — 
the  muscular  movements  during  laughter  increasing  the  quan- 
tity of  the  heart's  blood.  Indeed,  it  is  by  thus  invigorating  the 
circulation  that  we  can  explain  how  mirth  and  laughter  are  useful 
auxiliaries  in  promoting  the  digestion  of  food. 

To  preserve  a  healthy  condition  of  the  body,  this  influence  of 
laughter  is  essentially  useful ;  but  laughter,  when  carried  to 
excess,  has  effects  which  are  equally  hurtful,  producing  violent 
convulsions  which  are  followed  by  such  a  degree  of  cardiac  con- 
gestion as  the  vis  conservatrix  cannot  overcome,  and  an  engorge- 
ment of  the  heart,  which  may  not  only  become  permanent,  but 
may  even  endanger  life.  The  common  expression  of  "  fits  of 
laughter,"  and  of  a  person  being  "  convulsed  with  laughter,"  are, 
therefore,  pathologically  correct. 

A  gentleman  had,  one  evening,  an  immoderate  fit  of  laughter, 
which  lasted  upwards  of  an  hour.  After  the  laughing  ceased,  it 
was  succeeded  by  a  violent  hiccup,  which  continued  during  the 
whole  night  and  the  following  morning.  He  complained  of 
besides  the  hiccup,  a  distressing  sense  of  choking  and  oppression 
on  the  sternal  part  of  the  throat,  a  strong  impulse  of  the  heart, 
with  a  sensation  of  fullness  and  tenderness  on  pressing.  Four 
leeches  were  applied  to  the  precordial  region,  which  bled  pro- 
fusely, and  after  taking  a  few  doses  of  the  tartarite  of  antimony, 
he  completely  recovered. 

Congestion  is  also  caused  in  those  who  are  suffering  great  pain, 
and  who  make  an  effort  not  to  give  it  expression.  By  such  an 
effort  the  economy  is  prevented  from  performing  those  acts  of 
crying,  screaming,  weeping,  and  violent  muscular  movements,  by 
which  the  arterial  blood  in  the  heart  is  increased  ;  and  the  vigour 
of  the  heart  has  been  often  so  greatly  diminished,  and  the  con- 
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gestion  caused  by  the  pain  such,  that  death  has  been  the  imme- 
diate consequence. 

"  Give  sorrow  words ;  the  Grief  that  does  not  speak, 
Whispers  the  o'er-fraught  heart,  and  bids  it  break  I "  Sliakspeare, 

Congestion,  caused  by  Extreme  Cold  or  Heat. — The  sudden  Congestion 
appHcation  of  extreme  cold  to  the  mucous  membrane  of  the  p^urSTo  fue 
stomach,  by  drinking  very  cold  water,  or   eating  "ice,"  more  canau'^* 
especially  at  a  time  when  the  body  has  been  over-heated,  is  fre- 
quently the  cause  of  cardiac  congestion,  and  has  been  in  many 
instances  followed  by  serious  consequences,  and  has  in  some  proved 
fatal.    But  even  if  the  body  has  not  been  over-heated,  eating 
"ice"  often  produces  a  most  distressing  pain  in  the  region  of  the 
heart,  and  sometimes  the  disturbance  caused  in  the  circulation  is 
followed  by  violent  headache  and  even  epistaxis. 

The  effects  of  cold  on  the  circulation,  whether  it  be  applied  to 
the  cutaneous  or  to  the  gastro-pulmonary  mucous  surface,  are 
equally  remarkable ;  causing  a  diminution  of  blood  in  the  cuta- 
neous capillaries,  and  probably  a  similar  effect  on  the  mucous 
membranes  of  the  intestines,  along  with  a  corresponding  increase 
of  blood  in  the  vascular  system  of  the  interior  of  the  body;  more 
especially  a  congestion  in  the  thoracic  viscera. 

"When  mentioning  the  influence  of  cold  on  the  mucous  mem- 
brane of  the  digestive  canal,  in  causing  disturbances  of  the  heart, 
I  made  allusion  to  a  case  where  its  effects  were  suddenly  fatal, 
merely  from  the  introduction  of  a  piece  of  ice  into  the  rectum, 
in  order  to  relieve  haemorrhoids ;  the  sudden  death  being,  in  this 
case,  doubtless  caused  by  congestion  of  the  heart,  in  like  manner 
as  those  perish  from  the  congestion  which  is  caused  by  the  expo- 
sure of  the  whole  body  to  intense  cold.  A  man  of  middle  age, 
being  very  much  heated  from  dancing,  drank  a  tumbler  of  "  iced 
water."  Half  an  hour  afterwards  he  experienced  a  sensation  of 
numbness  in  the  face,  and  a  cold  chill  came  on,  which  was  fol- 
lowed by  a  profuse  perspiration,  palpitation  at  the  heart,  difficulty 
of  breathing,  noises  in  the  ears,  and  a  dimness  of  sight  which  in 
a  few  hours  amounted  to  blindness.  These  feelings  all  abated 
during  the  night,  but  recurred  suddenly  in  three  days,  and  lasted 
a  quarter  of  an  hour.  This  person  had  similar  attacks  once  or 
twice  a  week  for  two  years. 
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Congestion        Equally  pernicious  are  the  effects  of  suddenly  breathing  very  cold 
pii^'^t'i'^the       0^  t\\Q puhnonary  mucous  membrane;  the  heart,  as  well  as  the 
lungs.         lungs,  become  thereby  congested,  congestion  taking  place  before 
any  inflammatory  symptoms  supervene. 

The  effects  of  cold  on  the  mucous  membrane  of  the  lungs 
are  no  less  remarkable  than  on  the  mucous  membrane  of  the 
digestive  canal.  This  influence  we  see  exemplified  by  the  almost 
instantaneous  effects  which  breathing  cold  air  has  in  causing 
general  fever ;  and  from  the  contiguity  of  the  mucous  membrane 
of  the  bronchi  with  the  tissues  which  compose  the  lungs,  there  is 
often  cough  and  other  pulmonary  symptoms. 

When  the  heart  is  previously  diseased,  the  effects  of  con- 
gestion from  cold  are  often  extremely  dangerous.    The  pul- 
monary mucous  membrane  is,  in  such  cases,  very  susceptible 
of  inflammation ;  so  much  so,  that  we  seldom  find  the  heart 
diseased  without  some  accompanying  redness  of  the  lining  of 
the  bronchi.    At  other  times  the  application  of  cold  increases 
the  derangement  of  a  heart  that  has  been  previously  disordered. 
Congestion        The  effects  of  exposure  to  cold  upon  the  cutaneous  surface,  are, 
plied  "^tcf  the  iu  many  respects,  analogous  to  those  which  cold  produces  on  the 
surface!"'     gastro-pulmonary  mucous  membrane. 

Congestion  is  not  unfrequently  caused  by  cold  bathing  ;  especi- 
ally in  those  who  are  suffering  from  a  disturbed  circulation ;  and, 
therefore,  it  is  always  proper  to  ascertain  the  condition  of  the  heart 
Caie.  before  making  use  of  the  bath.  A  gentleman  of  a  gouty  diathesis 

had  a  painful  sensation  in  the  heart,  which  came  on  after  bathing 
in  the  sea,  and  which  continued  for  several  months.  The  impulse 
of  the  heart  was  increased,  and  the  arterial  pulse  was  small,  which 
disordered  state  of  the  circulation  yielded  to  antimonials,  and  the 
uneasy  sensations  in  the  heart  were  also  completely  relieved. 

Congestion  caused  by  cold  bathing  sometimes  proceeds  so  far  as 
to  check  altogether  the  transit  of  the  blood  through  the  heart. 
Case.  and  extinguish  life.    A  gentleman  was  advised  to  bathe  in  the 

sea,  and  the  moment  that  his  legs  were  immersed  in  the  cold 
water  he  fell  down  lifeless. 

The  influence  of  exposure  of  the  body  to  severe  cold,  in  dimi- 
nishing the  quantity  of  blood  in  the  cutaneous  surface,  and  con- 
gesting it  in  the  internal  viscera,  is  well  known  ;  and  hence  the 
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benefit  which  those  suffering  from  cold  derive  from  keeping  the 

limbs  in  motion,  which  by  the  influence  of  the  musculo-cardiac 

function,  accelerates  the  circulation  of  the  blood.     Such  was  i 

the  method  recommended  by  Xenophon  to  the  Greek  troops,  in 

the  memorable  "  Retreat  of  the  Ten  Thousand."  ( 

It  is  by  no  means  unusual  to  hear  of  persons  who  have  suffered  1 
great  indisposition  from  sleeping  in  a  cold  and  damp  bed ;  and  I 
instances  are  not  very  rare  where  the  effects  have  CA^en  proved 
fatal ;  and  I  have  already  mentioned  cases  of  this  kind. 

The  first  effects  of  sleeping  in  a  damp  bed  are  perceived  upon 
the  skin,  deranging  the  functions  of  the  cutaneous  capillaries  ; 
and  this  derangement  of  the  capillary  system  is  accompanied 
with  a  corresponding  change  in  the  circulation  of  the  whole 
sanguineous  system.     Besides  the  general  chilliness  and  coldness 
of  the  cutaneous  surface,  there  is  much  inequality  iu  the  heat  of  > 
different  parts  of  the  skin,  the  natural  temperature  never  being  j 
restored  throughout  the  whole  system  at  the  same  time  ;  and  this 
condition  may  continue,  not  only  for  days  and  weeks,  but  even  for 
months  after  the  exposure. 

To  these  effects  there  succeeds  a  congested  state  of  the  heart, 
marked  by  an  increased  impetus  in  its  movements,  and  a  feeble- 
ness of  the  arterial  pulse.    In  consequence  of  the  congestion  of  i 
the  thoracic  viscera,  there  often  comes  on  cough  of  a  spasmodic  ! 
character ;  and  in  many  cases,  too,  the  pulmonary  mucous  sur- 
face is  inflamed.    There  are  also  headache,  giddiness,  or  uneasy 
sensations  in  the  head,  restlessness,  and  excessive  debility  of  the 
whole  muscular  frame,  local  pains,  and  very  frequently  an  attack 
either  of  muscular  or  articular  rheumatism.    At  the  same  time  I 
considerable  derangement  of  the  digestive  canal  ensues,  of  which  | 
there  is  no  more  remarkable  symptom  than  nausea,  with  a  i 
peculiar  brownness,  and  an  increase  of  the  bulk  of  the  tongue.  ' 

Here  I  may  allude  to  the  extraordinary  power  of  the  mind.  The  body, 
which  enables  the  body  to  resist  cold  by  invigorating  the  heart ;  F/om  c'oid  by  ! 
the  same  power  which  is  so  remarkable  in  enabling  it  to  resist  ' 
disease.  i 

"  In  the  expedition  of  the  Russians  to  Khiva,  notwithstanding 
the  intensity  of  the  cold,  the  soldiers,  flushed  with  hope  of 
victory,  marched  along  singing,  with  the  breast  of  their  coats  open. 
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But  the  same  troops,  after  marching  little  more  than  twelve  miles 
at  a  very  slow  pace,  to  gratify  some  whim  of  their  commander, 
suffered  severely,  one  third  of  them  being  attacked  on  the  suc- 
ceeding day  with  a  fever,  of  which  many  died." 

Extreme  heat,  whether  from  hot  substances  beiug  applied  to 
the  skin,  or  to  the  gastro-pulmonary  mucous  membrane,  may 
also  causes  congestion  of  the  heart ;  of  which  I  have  narrated 
two  remarkable  cases. 

Many  of  the  vegetable  and  mineral  poisons  produce  their  fatal 
effects  from  the  heart  becoming  congested  by  their  influence  on 
the  cardiac  nerves  ;  the  muscular  powers  of  the  heart  becoming 
so  enfeebled  as  to  render  the  central  organ  incapable  of  circulating 
the  blood. 

The  inhalation  of  some  noxious  gases  has  likewise  a  powerful 
effect  in  causing  a  congestion  of  the  heart,  the  condition  of  the 
heart  being,  in  such  cases,  produced  by  chemical  changes  in  the 
qualities  of  the  blood,  the  noxious  effects  of  which  diminish 
the  heart's  vigour,  and  render  it  incapable  of  freely  evacuating  its 
contents. 

Congestion  from  suppressed  evacuations. — Congestion  of  the 
heart  may  be  caused  by  the  suppression  of  an  habitual  sanguineous 
evacuation,  such  as  the  menstrual  or  the  haemorrhoidal  flux ;  by 
the  sudden  stoppage  of  the  discharge  of  an  old  ulcer,  or  by  an 
eruptive  disease  being  quickly  healed. 

Congestion  may  be  caused  either  by  suppressed  or  by  imperfect 
menstruation.  The  consent  between  the  heart  and  the  uterine 
system  I  have  already  pointed  out,  and  endeavoured  to  show  that 
diseases  of  the  heart  often  cause  disturbances  of  the  uterus,  and 
that  diseases  of  the  uterus  in  their  turn  create  disorders  of  the 
heart.  Checking  the  puriform  discharge  of  a  chronic  ulcer,  or 
suddenly  healing  an  eruption,  have  often  produced  serious  effects 
on  the  economy,  and  have  sometimes  led  to  fatal  consequences  ; 
such  being  produced  by  changes  in  the  sanguineous  system. 
Some  authors  have  considered  that  "  the  retrocession  of  cutaneous 
diseases  is  a  cause  of  diseases  of  the  heart." 

When  the  catamenia  are  suppressed  the  whole  sanguineous 
system  appears  more  or  less  disturbed,  and  most  of  the  effects 
are  referable  to  a  congested  condition  of  the  heart. 
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*'The  idiopathic  cases  of  suppression  of  the  menses  seldom 
continue  long  without  being  attended  with  various  symptoms  or 
disorders  in  diflferent  parts  of  the  body  very  commonly  arising 
from  the  blood  which  should  have  passed  by  the  uterus  being 
determined  more  copiously  into  other  parts,  and  very  often  with 
such  force  as  to  produce  haemorrhages  in  these."  Cuiien. 

Hitherto  we  have  been  conteniplatiug  congestion  as  an  idio-  Congebtion, 

I.  o         c  ^       caused  by  . 

pathic  affection  ;  but  not  only  does  the  heart  become  gorged  with  diseases  of 
blood  from  diseased  changes  ni  its  own  structure,  but,  likewise 
from  those  of  other  organs.  Thus  congestion  accompanies  many 
diseases  of  the  pulmonary  apparatus ;  and  of  these,  one  of  the 
raost  frequent  is  what  may  with  propriety  be  denominated  pubno- 
cardiac  congestion :  for  although  the  slightest  increase  of  the 
heart's  blood  is  accompanied  by  an  increase  of  blood  in  the  pul- 
monary vessels,  yet  there  is  a  class  of  cases  where  the  circulation 
in  the  lungs  is  first  changed,  and  the  disturbance  of  the  circula- 
tion in  the  heart  is  the  effect  of  that  change  in  the  lungs.* 

One  of  the  most  frequent  causes  of  pulmo-cardiac  congestion 
is  inflammation  of  the  pulmonary  mucous  membrane,  the  effects 
of  which  is  to  congest  the  pulmonary  capillaries.  I  do  not  allude 
to  the  obstruction  which  is  caused  in  the  respiratory  organs  during 
the  active  stage  of  nflammation,  but  to  that  chronic  inflamed 
condition  of  the  mucous  membrane  which  in  many  cases  con- 
tinues long  after  all  febrile  excitement  has  subsided. 

In  such  cases  the  diseased  condition  of  the  mucous  membrane 
must  have  an  influence  more  or  less  considerable  on  the  pulmonary 
circulation,  and,  when  long  continued,  is  accompanied  with  all  the 
characters  of  pulmonary'-  congestion ;  so  that  a  person  who  at  the 
commencement  of  his  ailment  has  only  the  usual  symptoms  of 
inflammation  of  the  mucous  membrane  of  the  bronchi,  has  sooner 
or  later  superadded  pulmo-cardiac  congestion  ;  and  I  may  repeat 
here,  that  in  like  manner,  as  congestion  of  the  heart  usually 
accompanies  congestion  in  the  pulmonary  vessels,  so  congestion 
of  the  pulmonary  vessels  will  be  sooner  or  later  accompanied  with 
congestion  of  the  heart. 

*  "In  the  majority  of  cases  of  diseased  heart  it  appears  that  the  embarrassment  of 
breathing  arises  entirely  from  the  accumulation  of  blood  in  the  pulmonary  vessels,  in 
consequence  of  the  difficulty  which  it  finds  in  re-entering  the  cavities  of  the  heart,  the 
natural  organization  of  which  is  more  or  less  injured,"— Corvi»ar/,  p.  390. 
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Sensibility 
iucieased. 


Cardiac  congestion  may  be  caused  not  only  by  changes  in  the 
structure  of  the  cavities  of  the  heart,  and  by  diseases  of  the 
lungs,  but  the  heart  participates  in  that 'state  of  the  sanguineous 
system  where  the  quantity  of  the  mass  of  blood  exceeds  the 
natural  standard. 

The  congested  state  of  the  heart  which  accompanies  plethora 
is  of  a  very  different  character  from  an  idiopathic  congestion  ;  and 
there  is  no  better  diagnostic  symptom  than  the  state  of  the  car- 
diac and  arterial  pulse  in  the  two  disorders  :  for  whilst,  in  cardiac 
congestion,  the  heart's  impulse  is  increased  and  the  arterial  pulse 
diminished ;  in  plethora,  the  vigour  of  both  the  cardiac  and  arte- 
rial pulse  is  increased. 

Another  cause  of  cardiac  congestion  to  which  I  may  briefly 
allude,  is  when  a  large  arterial  trunk  is  obstructed, — as  in  the 
operations  for  the  cure  of  aneurisms  ;  and  it  is  this  state  of  con- 
gestion, and  its  consequences,  when  left  unsubdued,  to  which  the 
failure  of  that  operation  may,  in  most  instances,  be  attributed.  , 

§  The  symptoms  and  diagnosis  of  congestion  of  the  heart. 

The  most  characteristic  anatomical  symptoms  of  congestion  from 
an  excessive  muscular  exertion  are,  an  increase  in  the  impulse 
of  the  heart,  and  a  diminution  in  the  vigour  of  the  arterial  pulse. 

The  increase  in  the  heart's  impulse  arises  from  the  parietes  of 
the  heart  being  preternaturally  excited  by  the  increased  quantity 
of  blood  contained  in  its  cavities,  and  the  diminution  in  the  vigour 
of  the  arterial  pulse  is  in  consequence  of  the  left  ventricle  being 
unable  to  expel  the  blood  with  its  wonted  force ;  a  condition  of 
the  circulation  which  is  of  great  practical  importance  to  be  under- 
stood, as  it  points  out  the  propriety  of  examining,  at  the  same  time, 
both  the  cardiac  and  the  arterial  pulse,  and  thus  be  enabled 
to  adopt  those  remedial  means  to  restore  the  disordered  circulation 
which  attention  to  the  arterial  pulse  alone  could  not  have  suggested. 

This  uicrease  in  the  impulse  is  generally  to  such  a  degree  as  to 
be  felt  by  the  patient,  the  term  palpitation  being  employed  in 
common  language  to  signify  such  increase  in  the  beatings  of  the 
heart. 

Besides  an  increase  in  the  impulse,  there  is,  in  many  cases,  an 
increased  sensibility ^  and  more  or  less  tenderness  of  the  heart's 
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parietes  ;  and  there  is  frequently  a  sensation  also  of  fulness  ;  to 
relieve  which  the  patient  makes  an  effort,  by  deep  inspirations, 
but  which  he  cannot  altogether  remove  by  any  change  in  his 
breathing. 

When  the  action  of  the  heart  is  violent,  it  often  causes  more 
or  less  elevation  of  the  intercostal  muscles  : 

"  Her  boeom  heaves 
With  palpitations  wild."  Thompson. 

The  resonance  becomes  dull  over  a  large  space  of  the  chest,  signs  on  per- 

11  7P  11  •!  •/•■•         1  ciission. 

and  the  sounds  ot  a  congested  heart  are  m  the  ratio  of  its  impulse ;  changes  in 
for  in  those  cases  where  the  impulse  of  the  systemic  heart  is  ^'^'^  sounds, 
increased,  the  audible  sound  is  diminished,  and  when  the  conges- 
tion chiefly  aifects  the  pulmonic  heart,  the  impulse  is  diminished 
and  the  sound  proportionately  increased. 

Congestion  of  the  cavities  of  the  heart,  and  a  like  condition  of  symptoms  of 

7  11  111  coronarj'con- 

the  coronary  vessels,  cannot  take  place  separately ;  and  such  a  gestion. 
state  must  necessarily  be  accompanied  by  an  assemblage  of 
symptoms,  some  of  which  will  be  referrible  to  the  over-distended 
cavities,  and  others  to  the  congested  coronary  vessels. 

In  attempting  to  discriminate  the  symptoms  of  diseases  of  the 
coronary  vessels  from  those  of  other  portions  of  the  heart's 
structure,  we  are  at  once  met  with  many  difficulties.  There  will 
be  no  change  of  form  which  can  be  detected  by  our  sense  of  sight 
or  touch ;  neither  is  it  probable  that  the  currents  of  the  blood  in 
these  vessels  create  any  audible  sounds,- — or,  at  all  events,  that 
sounds  could  be  sufficiently  loud  not  to  be  masked  by  those  of 
the  much  stronger  currents  of  the  blood  passing  through  the 
heart's  different  cavities. 

We  must  therefore  look  for  other  channels  of  information, 
before  we  can  expect  to  reveal  the  diagnostic  symptoms  of  the 
diseases  of  the  coronary  vessels.  Of  some  of  these  we  must  be 
satisfied  with  negative  evidence ;  such,  for  example,  as  the  effects 
of  particular  modes  of  treatment  in  relieving  particular  symptoms, 
— symptoms  which  are  legitimately  referrible  to  certain  changes 
in  the  functions  of  the  coronary  system. 

Another,  and  perhaps  a  more  satisfactory  evidence  of  disease 
iu  these  vessels,  may  be  derived  from  analogy,  diseases  of  the 
stomach,  of  the  uterus,  and  of  the  urinary  bladder,  each  afford- 
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ing  examples  of  symptoms  which  are  not  caused  by  changes  in 
the  contents  of  these  organs,  but  which  are  produced  by  diseases 
of  their  vascular  structures.  To  what  can  we  attribute  the 
numerous  morbid  changes  of  the  endocardium  and  of  the  peri- 
cardium, and,  indeed,  of  all  the  heart's  tissues,  but  to  changes  in 
the  coronary  circulation?  And  when  we  hear  of  gout  being 
translated  to  the  aUmentary  canal,  or  to  the  genito-urinary  organs, 
we  never  take  into  consideration  either  the  quahties  or  the  quan- 
tities of  what  their  cavities  may  contain ;  but  we  at  once  refer  all 
the  accompanying  symptoms  to  changes  in  their  vascular  system. 
And  it  surely  must  be  the  same  with  the  heart ;  and  when  it 
is  attacked  with  arthritic  or  rheumatic  inflammation,  all  the 
effects  which  these  diseases  produce  cannot  be  derived  from  any 
change  in  the  quantity  of  blood  within  the  heart's  cavities,  but 
from  changes  in  the  coronary  circulation. 

The  disturbances  which  take  place  in  the  heart,  not  only  from 
the  translation  of  diseases,  but  also  from  those  affections  which 
are  so  frequently  caused  by  the  suppression  of  periodical  dis- 
charges, as  well  as  many  that  are  the  effects  both  of  moral  and 
physical  causes,  ought,  I  am  convinced,  to  be  attributed  to  changes 
in  the  coronary  circulation, — changes  which,  sooner  or  later,  pro- 
duce the  various  morbid  alterations  that  are  met  with  in  the 
different  tissues  of  the  heart.  And  the  influence  of  these  diseases 
upon  the  heart  is  precisely  the  same  as  that  with  which  we  are 
so  familiar  in  the  cerebrospinal  system,  a  congested  state  of  the 
cerebral  vessels  being  a  very  frequent  consequence  of  the  sudden 
suppression  of  some  habitual  discharge ;  such  as  that  from  an 
ulcer,  or  from  the  disappearance  of  an  eruption. 
The  physio-      The  physioloqical  symptoms  of  congestion  of  the  heart  are 

logical  symp-    ,     .      ,   „  ,  i         •         .  o 

tonis  of  con-  derived  from  those  alterations  in  the  functions  of  the  different 
systems  of  the  economy  caused  by  changes  in  the  distribution  of 
the  blood. 

Symptoms  The  symptoms  of  congestion  caused  by  changes  in  the  clrcula- 
ihe'^cerebro-  tion  of  the  cercbro-spinal  system  are  of  the  highest  consequence, 
spmai  sys-     lodged,  it  is  impossible  to  conceive  any  change  to  take  place  in 

the  functions  of  the  heart  mthout  causing  some  change  in  the 
See  page  i  :e.  circulation  of  the  nervous  system  ;  for  as  that  system  has  unusual 

means  in  order  to  be  secured  with  a  constant  supply  of  the  vital 
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fluid,  so  will  it  be  equally  liable  to  suffer  from  the  heart's  disorders  ; 
and,  except  where  there  is  any  change  in  the  structure  of  the 
brain  and  spinal  chord,  all  the  diseases  of  the  vascular  system 
must  be  of  a  secondary  nature,  some  jjrimary  disease  existing  in 
the  heart  itself. 

A  reeling  or  swimming  in  the  head,  a  difficulty  in  balancing  the 
body,  occular  spectra,  ringing  in  the  ears,  and  a  temporary  disorder 
of  the  intellectual  functions,  are  the  most  remarkable  cerebral 
symptoms  of  a  congested  heart.  Seepageisr, 

Congestion  is  also  accompanied  by  disturbances  in  the  circulation 
of  the  spinal  chord,  and  either  the  motor  or  the  sensori/  column  may 
be  affected ;  so  that  in  one  class  of  cases  there  is  a  change  in  the 
sensibility  of  the  sensory  nerves,  and  in  another,  convulsive  move- 
ments of  those  muscles  which  are  supplied  by  the  motor  nerves,    seepage  175. 

But  it  often  happens,  when  the  heart  is  congested,  that  not 
only  is  the  circulation  in  the  brain  and  spinal  chord  disturbed, 
causing  the  various  symptoms  which  have  just  been  enumerated, 
but  the  cerebral  circulation  is  so  deranged  that  hcemorrhage  takes 
place  within  the  head,  and  hence  the  frequent  occurrence  of  cere- 
bral apoplexy  from  disease  of  the  heart.  Seepage  iGC, 

The  hsemorrhage  within  the  head  may  arise  either  from  the 
exudation  of  blood  from  one  of  the  serous  surfaces  of  the  brain, 
from  the  choroid  plexus,  or  it  may  be  caused  by  a  rupture  of  one  or 
more  of  the  vessels  of  the  cerebral  parenchyma ;  the  comparative 
delicacy  of  the  tunics  of  the  cerebral  arteries  rendering  them 
more  liable  than  other  arteries  to  rupture  from  disturbances  in 
the  circulation. 

When  cerebral  apoplexy  is  the  consequence  of  a  disordered  See  page  16?. 
heart,  it  has  been  already  pointed  out  that  one  class  of  symptoms 
are  caused  by  derangement  in  the  functions  of  the  systemic,  and 
another  by  derangement  in  those  of  the  pulmonic  heart, — a 
division  of  the  symptoms  which  may  be  distinctly  seen  by  compar- 
ing different  cases  of  apoplexy,  the  effects  of  cardiac  congestion. 
In  the  brain,  as  in  other  organs,  there  must  be  a  constant 
change  in  the  comparative  quantity  of  the  two  bloods ;  and 
according  to  these  changes  must  the  symptoms  vary.  If  the  pul- 
monic heart  be  congested,  all  the  symptoms,  such  as  the  lethargy.  Seepage  17a, 
the  embarrassed  respiration,  the  varicose  condition  of  the  sub- 
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cutaneous  veins,  and  the  slow  and  easily-compressed  arterial  pulse, 
point  out  the  deranged  state  of  the  venous  circulation.  "Whilst, 
on  the  other  hand,  when  the  systemic  heart  is  congested,  the 
symptoms  are  of  an  opposite  character;  the  headache,  vertigo, 
ringing  in  the  ears,  occular  spectra,  mental  irritability,  insomno- 
lency,  flushed  countenance,  and  vigorous  pulse,  all  indicate  a 
change  in  the  arterial  circulation. 

But  though  we  are  able  to  refer  some  of  these  symptoms  to  the 
pulmonic,  and  others  to  the  systemic  heart,  yet  we  cannot  well 
conceive  any  considerable  degree  of  congestion  present  in  the  one 
heart  without  some  corresponding  change  in  the  other ;  and* 
therefore,  the  assemblage  of  the  symptoms  must  be  very  different 
in  the  various  phases  of  this  disease. 
Symptoms        Of  the  physiological  symptoms  none  are  more  remarkable  than 
the  puhno-"^  thosc  derived  from  the  pulmonary  system ;  for,  as  has  already 
nary  system.  -^^^^  observed,  whenever  the  cavities  of  the  heart  cannot  empty 
See  page  ci.    themselves  of  any  extra  blood,  such  additional  quantity  becomes 
necessarily  congested  in  the  pulmonary  vessels  ;  and  these  provi- 
sions with  which  the  economy  is  endowed  for  preserving  the  balance 
of  the  ch'culation  in  the  thoracic  viscera  are  to  be  considered 
most  unerring  symptoms  in  disturbances  of  the  heart. 

These  instinctive  acts  are  of  two  kinds  ;  by  the  one  the  blood 
in  the  heart  is  increased,  by  the  other  the  quantity  is  diminished  ; 
and,  what  is  of  equal  value  to  our  pathological  inquiries,  the 
different  acts  are  each  executed  by  different  organs.  In  this 
way  we  can  satisfactorily  explain  how  one  person  cries,  screams, 
laughs,  hiccups,  sneezes,  vomits,  and  has  all  the  voluntary 
muscles  thrown  into  convulsive  movements ;  such  acts  con- 
tributing to  increase  the  heart's  blood,  and  may,  therefore,  be 
considered  symptoms  of  a  diminished  vigour  of  the  heart ;  and 
how  another  person  sighs,  sobs,  and  weeps,  by  which  acts  the 
surplus  blood  in  an  overloaded  heart  is  forced  into  the  lungs  ;  the 
deep  inspirations,  by  expanding  the  lungs,  facilitate  the  ingress 
of  the  venous  blood  into  the  pulmonary  arteries,  and  also  assist 
See  page  58.  the  flow  of  the  Oxygenated  blood  into  the  pulmonary  veins  ;  and 
the  pulmonary  vessels,  being  capable  of  sufficient  distention  to 
receive  the  superabundant  blood,  retain  it  until  it  is  expelled  by 
respiration ;  and  these  phenomena  appear  to  me  to  afford  not  only 
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important  symptoms  of  cardiac  congestion,  but  also  incontrovert- 
ible evidence  of  the  pulmo-cardiaCy — in  as  much  as  the  former 
order  of  phenomena  confirm  the  truth  of  a  musculo -cardiac 
function. 

Dyspncea  and  asthma  are  also  symptoms  characteristic  of  pulmo-  Dyspnoea 

And  ftsthmsi  " 

cardiac  congestion.    The  breathing  may  become  more  or  less 

frequent,  the  expirations  made  with  more  difficulty  than  the  ' 

inspirations,  and  this  disturbance  in  respiration  varies  at  different 

times,  and  sometimes  comes  in  paroxysms,  and  is  readily  produced  j 

by  the  slightest  movements  of  the  body.  j 

These  changes  in  respiration  differ  much  from  the  difficulty  in  | 
breathing,  which  is  caused  by  an  organic  change  in  the  lungs. 
The  "panting  for  breath,"  the  short  inspirations  and  long  expira- 
tions are  remarkable  in  those  suffering  from  a  congested  heart ; 
but  when  a  portion  of  the  lungs  is  incapable  of  oxygenating  the 
blood,  respiration  becomes  quickened,  both  the  inspirations  and 
expirations  being  shortened  ;  the  first  condition  arising  from  the  \ 
pulmonary  capillaries  being  gorged  with  blood,  thus  rendering 
inspiration  quicker  than  expiration  ;  and  the  second,  the  por-  I 
tion  of  lung  which  is  rendered  useless  causing  respiration  to  * 
be  quickened  so  as  to  enable  the  sound  portion  of  the  lungs  the  | 
more  perfectly  to  oxygenate  the  blood. 

There  is  no  more  characteristic  symptom  of  congestion  than  Cough, 
the  cough  with  Avhich  it  is  often  accompanied.    It  is  loud,  harsh,  \ 
dry,  and  comes  in  violent  paroxysms.     In  place  of  being  dry,  j 
it  is  sometimes  accompanied  with  mucous  expectoration ;  and  i 
when  the  paroxysm  is  particularly  severe,  which  is  usually  the 
case  in  the  morning  when  rising  out  of  bed,  there  comes  on 
nausea  and  sometimes  vomiting,  the  effect  of  which  is  to  evacu- 
ate some  pellucid  and  more  or  less  glutinous  fluid.    The  cough 
is  often  brought  on  by  making  even  the  slightest  exertion, 
especially  by  a  change  of  posture,  as  in  lying  down,  or  rising  up, 
or  by  walking  up-stairs ;  and  paroxysms  of  coughing  are  also 
excited  by  changes  in  the  temperature  of  the  atmosphere. 

Pulmonary  haemorrhage  is  likewise  a  frequent  symptom  of  a  Hemoptysis,  i 
congested  heart.    Sometimes  the  effusion  of  blood  takes  place 
immediately  after  the  cause  which  produced  the  congestion  ;  and  Seepage  194. 
in  other  cases  it  is  a  subsequent  symptom  ;  the  haemorrhage 
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being  an  effort  of  the  system  to  relieve  the  thoracic  vicera  of 
superabundant  blood.  Such  spontaneous  haemorrhage  is  very 
different  in  its  character  from  that  which  take  place  in  conse- 

Seepagei9«.  quence  of  ulceration  of  the  pulmonary  parenchyma. 

The  haemorrhage  which  accompanies  puhno-cardiac  congestion 
is  remarkable  for  the  large  quantity  of  blood  which  is  sometimes 
evacuated,  and  from  the  relief  of  the  symptoms  which  it  affords ; 
but  the  hsemorrage  is  not  always  so  very  profuse,  in  some  cases 
only  a  few  ounces  being  evacuated  in  each  attack. 

"  The  quantity  of  blood  expectorated  is  often  enormous.  I 
have  seen  a  young  man  bring  up  ten  pounds  in  the  space  of  forty- 
eight  hours,  and  expire  at  the  termination  of  this  period.  In 
less  acute  cases,  I  have  seen  about  thirty  pounds  of  blood  passed 

Laennec.      in  fifteen  days." 

Seepage  194.  It  has  already  been  noticed  that  haemoptysis,  though  it  has  often 
been  considered  as  a  symptom  of  ulceration  of  the  parenchyma 
of  the  lungs,  is  frequently  the  effect  of  pulmo-cardiac  congestion ; 
and  though  the  state  of  the  thoracic  viscera  in  such  cases  had 
not  been  explained,  nor  the  pathognomonic  characters  of  ulcera- 
tion and  of  congestion  of  the  lungs  ascertained,  yet  that  two 
very  distinct  states  of  the  thoracic  viscera  are  accompanied  by 
haemoptysis  has  been  long  known  to  pathologists. 

"  It  has  been  commonly  supposed  that  an  hcemoptysis  was 
naturally,  and  almost  necessarily,  followed  by  an  ulcer  of  the 
lungs,  but  I  will  presume  to  say,  that,  in  general,  this  is  a  mis- 
take ;  for  there  have  been  many  instances  of  haemoptysis  occa- 
sioned by  external  violence,  without  being  followed  by  an  ulcer 
of  the  lungs ;  and  there  have  been  also  many  instances  of 
haemoptysis  from  an  internal  cause  without  any  consequent  ulcer- 
ation. And  this  too  has  been  the  case,  not  only  when  haemoptysis 
happened  to  young  persons,  and  recurred  for  several  times,  but 

Cuiien.        when  it  has  often  recurred  during  the  course  of  a  long  life." 

There  is,  indeed,  no  more  certain  diagnostic  symptom  of  pulmo- 
cardiac  congestion  than  the  comparative  quantity  of  blood  which 
is  expectorated  from  congested  lungs  and  from'  an  ulcer ;  for, 
whilst  in  congestion  the  bleeding  is  generally  very  profuse,  the 
haemorrhage  accompanying  ulcerated  lungs  is,  except  in  very 
far-advanced  cases,  generally  small. 
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"A  severe  haemorrhage  almost  ahvays  uidicates  the  existence  of  Laennec 
sanguineous  engorgement ;  but  this  indication  is  not  sure ;  for, 
as  we  have  seen,  bronchial  haemorrhage  sometimes  yields  a  very 
abundant  flow  of  blood." 

Congestion  of  the  heart  may  not  only  be  accompanied  by  pul- 
monary heemorrhage,  but  also  hy  jmlmonarT/  apoj}lexy.  In  this 
disease  there  is  an  exudation  of  blood  into  the  air-cells  of  the 
lungs ;  and  from  its  resemblance  to  the  sanguineous  exhalation 
which  produces  cerebral  apoplexy,  it  was  denominated  by  Laennec 
pulmonary  apoplexy. 

"  This-  alteration  consists  in  an  induration  equal  to  that  of 
the  most  complete  hepatization  of  the  lung,  but  also,  altogether 
different.  It  is  always  partial,  and  rarely  occupies  a  large  portion 
of  the  lung ;  its  most  ordinary  extent  is  from  one  to  four  cubic 
inches.  It  is  almost  always  very  exactly  circumscribed,  and,  at 
the  point  where  the  induration  ceases,  the  engorgement  is  as  con- 
siderable as  towards  the  centre.  The  pulmonary  texture  around 
is  quite  sound.  We  sometimes  see  two  or  three  similar  engorge- 
ments in  the  same  lung,  and  as  often  both  lungs  are  affected  at 
the  same  time  in  the  same  manner.  These  engorgements  are 
generally  towards  the  centre  of  the  inferior  lobes,  or  towards  the 
posterior  thin  part  of  the  lung."  Laennec. 

"  The  principal  spnptoms  of  this  disease  are  great  oppression, 
accompanied  with  much  irritation  of  the  larynx,  and  sometimes 
with  acute  pain  in  the  chest ;  a  frequent  pulse,  voluminous,  and 
presenting  a  peculiar  sort  of  vibration,  even  when  it  is  soft  and 
feeble ;  and  this  takes  place  often  at  the  end  of  a  few  days. 
There  is  seldom  true  fever,  and  the  heat  of  the  skin  is  natural, 
or  nearly  so.  Often  the  heart  and  principal  arteries  give  a  very 
marked  hollow  sound."  Laennec. 

The  symptoms  of  cardiac  congestion  caused  by  cold  are  of  the 
same  general  character  as  those  from  inordinate  muscular  exertion. 
The  heart's  impulse  is  increased,  and  the  radial  pulse  diminished, 
the  respiration  is  more  or  less  embarrassed,  the  functions  of 
the  cerebro-spinal  system  are  disturbed,  and  especially  those  of 
the  cutaneous  capillaries. 

The  symptoms  of  congestion  of  the  heart  caused  by  a  suppres-  Symptoms  in 
sion  of  the  menstrual  jlux  are  also,  in  many  respects,  similar  to  fiom^sup-'^ 
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pressed  dis-  those  produced  by  cold,  or  by  violent  muscular  exertion.  There 
charges,  ^^^^  ^^^^  increased  impulse  of  the  heart,  and  diminished  force 

of  the  arterial  pulse ;  and  there  is  more  or  less  disturbance  of 
the  pulmonary,  of  the  cerebro-spinal,  and  likewise  of  the  capil- 
lary systems ;  but  there  is  also  a  distinct  difference  in  the  history 
of  the  disease,  for  whilst  in  the  first  case  the  symptoms  come  on 
immediately  on  the  application  of  the  cause,  in  the  other  their 
progress  is  more  or  less  gradual ;  an  observation  which  applies 
generally  to  the  symptoms  of  congestion  arising  from  the  sup- 
pression of  all  sanguineous  discharges,  and  also  to  those  from 
ulcers  and  eruptions, 
and  from  the  The  symptoms  of  cardiac  congestion  derived  from  changes  in 
ca^uiary  sys  capillary  systoH  are  also  characteristic  of  this  condition  of 
the  central  organ.  In  proportion  as  the  thoracic  viscera  are 
loaded,  so  are  the  cutaneous  capillaries  deprived  of  blood ;  and 
hence  the  coldness  and  paleness  of  the  skin,  especially  of  the 
hands  and  feet,  and  cold  profuse  perspirations  which  accompany 
cardiac  congestion. 

Symptoms  of     The  digestive  organs  also  afford  symptoms  of  a  congested 

congestion  i        n  ■  • 

derived  from  heart.    "  Sickncss  at  heai't    is  not  merely  a  figurative  expression, 

tli6  digestive  • 

organs.  for  it  often  happens  that  when  the  heart  becomes  congested, 
especially  from  mental  affliction,  nausea  and  vomiting  supervene. 

Case.  A  lady,  from  a  sudden  and  severe  affliction,  vomited  almost  inces- 

santly for  ten  days  ;  and  in  congestion  from  other  causes,  vomit- 
ing is  by  no  means  an  infrequent  symptom. 

Symptoms        In  prosecuting  these  inquiries  on  the  symptoms  of  congestion, 

derived  from  .  -.         iiit    ii  n        t         ■  n 

each  of  the  howcvcr  Ultimately  blended  the  symptoms  oi  each  variety  of  the 
disease  may  be  with  one  another,  yet  we  must  expect  to  find  an 
essential  difference  in  the  character  of  those  which  are  derived 
from  each  of  the  two  hearts. 

See  page  107.  On  a  former  occasion  I  have  pointed  out  the  great  difference 
in  the  apparatus  and  in  the  functions  of  the  pulmonic  and  sys- 
temic heart, — differences  which  enable  us  satisfactorily  to  explain 
many  of  the  phenomena  in  the  diseases  of  each  ;  and,  indeed, 
nothing  can  differ  more  than  the  effects  which  congestion  pro- 
duces on  the  right  and  left  hearts.  Thus,  when  both  the 
auricle  and  ventricle  of  the  right  heart  become  congested,  the 
stagnation  of  the  venous  blood  will  cause  more  or  less  congestion 
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throughout  the  whole  venous  system  ;  but  in  a  congested  state  of  n^^'coagm- 
the  left  heart,  whilst  the  engorged  auricle  will  impede  the  flow  of 
the  arterial  blood  from  the  lungs  into  the  left  ventricle,  the  con- 
gested ventricle  will,  at  the  same  time,  diminish  the  impetus  of 
the  arterial  stream  throughout  the  system. 

Symptoms  will  also  arise  in  congestion  which  may  be  considered 
common  to  both  hearts ;  and  it  is  the  numerous  changes  in  the 
pulmonic  and  systemic  circulation  to  which  wc  are  to  attribute 
those  pathological  phenomena  so  constantly  observed  in  the  con- 
gested heart  and  lungs ;  the  various  changes  in  the  functions  of 
the  two  hearts  causing  endless  combinations  of  the  symptoms. 

Besides  all  the  symptoms  of  congestion  which  have  been  comgestTon'" 
enumerated,  from  whatever  cause  a  congested  condition  of  the  combined 

~  with  diseases 

heart  may  have  been  produced,  another  order  of  symptoms  will  i"  o"ier 

_  _  .  organs. 

arise  when  the  seeds  of  a  latent  disease  is  awoke  in  some  other 
organ.  In  those  persons  who  had  previously  been  afilicted  with 
a  disorder,  either  of  the  heart  or  lungs,  or  of  the  brain  or  liver, 
these  organs  suffer  in  an  aggravated  degree  when  cardiac  con- 
gestion takes  place,  and  the  combination  of  the  two  ailments 
causes  a  new  assemblage  of  symptoms. 

But  there  is  an  order  of  symptoms  in  congestion  which  derive  Syroptoms 

•'     ^  _   °  _  derived  from 

their  origin  from  changes  that  take  place  in  tlie  qualities  of  the  j^'^'J^^g^j"' 
blood ;  these  being  changed  when  congestion  has  been  caused 
from  inordinate  muscular  exertions,  or  by  violent  mental  emo- 
tions ;  and  though  we  may  not  be  able  to  discriminate  these 
S3rmptoms,  it  is  extremely  probable  that  the  changes  produced  in 
the  heart's  functions  by  changes  in  the  blood  qualities,  become 
so  intermingled  with  those  symptoms  which  are  produced  by 
changes  in  its  quantities  within  the  cavities  of  the  heart  and 
in  the  coronary  and  pulmonary  vessels,  that  we  cannot  expect 
such  multiplied  combinations  of  symptoms  can  be  discriminated 
from  one  another  by  any  physiological  phenomena,  far  less  by 
physical  signs. 

Reflecting  on  the  numerous  changes  which  are  produced  in  the 
condition  of  the  central  organ  in  the  varieties  of  congestion,  and 
on  the  different  phases  of  the  disease,  from  differences  in  the 
causes  by  which  it  has  been  produced,  as  well  as  from  the 
different  parts,  both  of  the  pulmonic  and  systemic  hearts,  which 

3  I 
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may  be  affected,  we  readily  perceive  how  difficult  it  must  be 
to  analyse  and  explain  the  various  combinations  of  the  symptoms. 
And,  on  taking  a  retrospective  glance  at  the  symptoms  of  car- 
diac congestion,  there  is  not  one  of  them,  when  taken  separately, 
which  may  not  be  met  with  in  other  diseases  of  the  thoracic 
viscera ;  so  that  it  is  only  by  examining  the  different  combina- 
tions of  them  in  each  case,  by  which  a  correct  diagnosis  can  be 
formed. 

4. — The  Treatment  of  Congestion  of  the  Heart. 

Treatment  of      To  establish  rational  principles  for  the  treatment  of  cardiac 
congestion,    congestion  is  of  primary  consequence.    The  frequency  of  this 
condition  of  the  heart,  the  vital  organs  under  its  influence,  its 
pernicious  consequence  when  not  subdued, — all  show  the  import- 
ance of  this  branch  of  therapeutics. 

The  treatment  of  cardiac  congestion  consists  in  fulfilling  two 
indications :  the  one  is  to  relieve  the  cavities  of  the  heart  and 
coronary  vessels  from  the  superabundant  blood ;  and  the  other 
is  to  administer  such  medicines  as  will  tranquillise  the  disturbed 
circulation  and  restore  the  qualities  of  the  blood. 

Bloodletting,  To  fulfil  the  first  of  thcse  indications,  one  of  the  most  power- 
when  to  he  ,  _  ... 

employed.     ful  means  is  bloodletting  ;  and  in  resorting  to  this  remedy  we  zxe^ 
See  page  320.  I  may  repeat,  strictly  imitating  a  process  which  Nature  employs 
to  relieve  congestion, — a  spontaneous  haemorrhage  often  taking 
place  at  some  period  of  the  disease  either  from  the  pulmonary', 
from  the  ethmoidal,  or  from  the  hsemorrhoidal  vessels ;  and  by 
See  page  320.  which  the  Symptoms  are  mitigated. 

Kationaie  of  The  curative  effects  to  be  anticipated  from  the  abstraction  of 
effects.  blood  in  cardiac  congestion,  are  also  illustrated  by  the  physiolo- 
gical and  pathological  views  which  have  been  pointed  out.  It. 
has  been  demonstrated,  that  if  the  cavities  of  the  heart  are  con- 
gested and  unable  to  evacuate  their  contents  with  their  wonted 
force,  and  if  a  portion  of  these  contents  be  removed,  the  power 
Seepage  11,5.  of  the  heart  to  expel  the  blood  is  immediately  restored;  and 
every  one  must  have  experienced  the  difficulty  in  voiding  the  first 
portion  of  urine  when  the  bladder  has  accidentally  been  much 
distended;  and  how  the  remaining  portion  flows  in  a  much  fuller 
stream  and  requires  a  much  less  expulsive  effort.    This  analogy 
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is  still  further  illustrated  in  the  diseased  condition  of  other 
muscular  organs,  such  as  the  alimentary  canal  and  the  uterus. 

The  same  curative  principle  is  admirably  illustrated  by  the  TUeingeni- 

,      .       ^  '  •  ous  practice 

ingenious  practice  of  Dielfenbach,  wlio,  attributing  the  failures  of  Dieffen- 
of  the  Taliacotian  operation,  to  the  portion  of  displaced  skin 
sphacelating,  from  a  congested  state  of  the  cutaneous  capillaries, 
perfectly  succeeded  in  preserving  the  life  of  the  displaced  in- 
tegument by  keeping  up  a  constant  oozing  of  blood  from  the  con- 
gested capillaries,  applying  in  succession  one  leech  after  another 
until  the  adliesive  process  was  completed. 

In  the  treatment  of  cardiac  congestion,  bloodletting  is  to  be 
ein})loyed,  either  generally  or  locally. 

When  there  is  a  great  increase  in  the  heart's  impulse,  and  much 
embarrassment  in  breathing,  and  especially  if  the  disturbance  of 
the  circulation  has  been  of  short  duration,  general  bloodletting 
ought  to  be  resorted  to,  and  a  sufficient  quantity  of  blood  removed 
to  tranquillise  both  the  respiration  and  the  circulation. 

The  blood  should  be  allowed  to  flow  as  long  as  there  is  not  any 
very  sensible  diminution  in  the  impulse  and  sounds  of  the  heart; 
but  sg7icoj)e,  which  is  so  powerful  in  subduing  inflammatory 
diseases,  must  be,  in  cardiac  congestion,  carefully  avoided,  and 
especially  if  the  congestion  be  accompanied  with  any  other  morbid 
condition  of  the  heart ;  for  it  is  in  such  cases  where  the  too  free 
abstraction  of  blood  has  Ijeen  followed  by  pernicious  effects, 
and  led  bloodlettins:  to  be  deemed  a  dangerous  remedy  in  diseases 
of  the  heart. 

When  a  vein  is  opened  the  radial  pulse  should  be  carefully  How  the 

*■  .  ^     .  quantity 

watched,  and  though  it  mav  retain  a  certain  force,  vet,  whenever  should  be 

°      .  •  estimated. 

the  ventricular  contractions  become  feeble,  no  more  blood  should  be 
abstracted.  What  opinion,  then,  can  be  formed  of  the  discretion 
of  him  who  can  presume  to  order  a  patient  to  lose  any  particular 
quantity  of  blood,  with  the  same  confidence  as  he  w'ould  prescribe 
a  dose  of  any  medicine  ? 

Unless  the  symptoms  are  urgent,  local  is  preferable  to  general  Local  Weed- 

.  ,  „  Til       iiig,  when  to 

bloodletting  ;  and  the  beneficial  effect  of  leeches  applied  to  the  be  employed. 

prsecordial  region  is  very  remarkable.  By  employing  leeches  the 

risk  of  too  much  depletion  is  greatly  avoided  ;  for  it  will  be 

almost  invariably  found  that  the  bleeding  from  the  leech  bitp"  *  . 

IS  in 


Leeches. 


It 
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Their  deriv«- 
tiTe  effects. 


Their  utility 
explained. 


Seepage  322.  proportion  to  the  fulness  of  the  vessels.  So  that,  accorduig  as  the 
bleedmg  is  profuse,  in  that  degree  will  it  be  found  useful, — an 
effect  off  leeches,  which  is  one  reason  for  preferring  them  to  the 
operation  of  cupping. 

Leeches,  too,  must  also  have  a  derivative  effect  when  they  are 
apphed  to  parts  at  a  distance  from  the  heart,  as  upon  the  feet ; 
and  in  those  cases  of  congestion  where  their  frequent  repetition 
is  necessary,  after  they  have  first  been  applied  to  the  prsecordial 
region,  they  may,  when  repeated,  be  appUed  to  the  feet,  so  that  on 
subsequent  occasions  the  part  be  preferred  from  whence  the  bleed- 
ing gives  most  relief. 
Other  modes      Besides  the  effects  of  abstracting  blood,  congestion  of  the 
ing  the  blood  heart  is  also  to  be  reheved  without  removing  any  of  the  vital  fluid 
m  the  heart.   ^^^^       systcm  ;  and  this  is  to  be  accomplished,  as  has  already 
See  page  325.  been  explained,  by  dry-cupping,  rubefacients,  friction,  and  the 
pedeluvium. 

As  congestion  of  the  cavities  of  the  heart  is  accompanied  by 
corresponding  changes  in  the  coronary  and  pulmonary  vessels, 
the  decided  benefit  derived  from  the  application  of  leeches  to  the 
prsecordial  region  can,  I  am  persuaded,  be  satisfactorily  explained 
by  the  vascular  anastomosis  which  subsists  between  branches  of 
the  coronary,  the  internal  mammary,  and  the  bronchial  arteries, 
and  also  upon  the  'pericardium  and  root  of  the  aorta. 

In  the  treatment  of  those  suffering  from  a  congested  heart,  the 
various  instinctive  acts  which  are  performed  by  the  respiratory 
and  circulatory  organs,  and  which  are  such  unerring  symptoms  in 
the  heart's  disorders,  ought  not  to  be  lost  sight  of  in  their  treat- 
ment. 

Of  these  acts  there  are  some  which  we  have  the  power  of  imi- 
tating. We  can  increase  the  blood  into  the  heart  by  muscular 
exercise  and  by  titillation,  and  we  may  change  the  respiration  by 
swinging  and  rotatory  motions,  and  we  may  cause  vomiting,  sneez- 
ing, and  coughing, — all  which  acts  unload  the  heart. 

But  when  we  have  not  the  means  of  imitating  these  instinctive 
processes  by  which  the  loaded  heart  may  be  relieved,  they  ought 
not  to  be  interrupted  ;  and  the  other  class,  or  those  which  in- 
crease the  blood  in  the  heart,  ought  to  be  equally  guarded  against. 
The  "^"^^^^^^^^  effects  of  the  restorative  processes  being  checked. 


Seepage  16. 

Curative 
effects  of  tlie 
instinctive 
acts. 


How  to  be 
imitated. 
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such  as  sometimes  happens  iu  consequence  of  their  being  under 
the  influence  of  the  will,  are  so  well  known  that  not  only  medical 
records  abound  with  illustrations,  but  even  the  evil  effects  have 
not  escaped  the  poet : 

"  She  never  told  her  love, 
But  let  concealment,  like  a  worm  i'  the  bud. 
Feed  on  her  damask  cheek." 

Shakspeare. 

In  as  much  as  the  act  of  voiniting  is  frequently  resorted  to  by 
the  economy  for  restoring  a  disturbed  circulation,  so  may  it  be  g^g^f^^^jj 
employed  to  relieve  the  heart  when  it  has  become  congested  ;  and  vomiting, 
there  is  no  indication  which  more  points  out  the  propriety  of 
administering  an  emetic,  more  than  nausea  or  vomiting. 

Of  no  less  consequence  are  nauseants  in  the  ti*eatment  of  con- 
gestion.    The  influence  of  nausea  upon  the  heart  has  been  fully  ^^^ll^ 
explained,  and  its  powers  of  diminishing  the  vigour  of  the  circu-  See  page 22». 
lation  renders  it  a  most  useful  remedy  in  the  treatment  of  con- 
gestion. 

To  produce  nausea  there  is  no  medicine  more  generally  appli- 
cable than  the  preparations  of  antimony;  and  the  mode  of 
administering  them  I  have  already  mentioned. 

During  the  treatment  of  cardiac  congestion  a  period  will  sooner  ^^^P^ges?!. 
or  later  arrive  when  it  is  expedient  to  discontinue  the  use  of  de-  ^""eatnientof 

i  the  consecu- 

pletition  and  antimonials,  or,  at  all  events,  to  give  them  only  in  ^y"}- 

.  .  ptomsofcon- 

such  doses,  and  at  such  intervals,  as  will  not  create  nausea,  and  as  g^stion. 
long  as  they  have  a  decided  eff"ect  in  alleviating  the  symptoms  of 
the  disorder. 

This  being  accomplished,  the  heart  often  remains  more  or  less 
irritable,  the  impulse  is  diminished,  the  sounds  less  intense,  the 
pulsations  are  more  frequent,  and  the  radial  pulse  is  feeble  and 
tremulous.  These  symptoms  may  be  occasioned  either  by  a  dis- 
ordered state  of  the  muscular  parietes  of  the  heart,  which  may 
have  been  present  from  the  commencement  of  the  congestion ; 
they  may  depend  upon  changes  in  the  qualities  of  the  blood,  or 
both  causes  may  be  combined. 

The  irritable  condition  of  the  heart's  parietes  will  be  subdued  Use  of  neu- 
by  the  administration  of  neurotics,  and  the  state  of  the  blood  will 
be  improved  by  hoematic  medicines. 

Of  the  neurotics,  opium,  belladonna,  digitalis,  camphor,  and 


rotics. 
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ammonia,  are  all  calculated  to  tranquillise  the  heart ;  and  the  mode 
See  page  380.  of  administering  them  has  already  been  fully  explained, 
and  of  hoe-  In  those  cases  of  congestion  wherein  the  blood  is  altered  in  its 
qualities,  the  mineral  and  alkaline  medicines  should  be  employed. 
Indeed,  the  beneficial  effects  derived  from  the  use  of  hcematic 
medicines  after  a  depletive  system  of  treatment  has  been  adopted, 
and  followed  by  neurotics,  confirm  the  truth  of  the  qualities  of 
the  blood  having  been  changed  in  such  cases  of  cardiac  conges- 
tion. 

Dieteiics.  The  management  of  the  diet  of  those  suffering  from  a  con- 
gested heart  is  of  great  consequence  ;  for  as  such  is  the  intimate 
relation  between  the  heart  and  stomach,  that  the  slightest  impro- 
priety either  in  the  quality,  in  the  quantity,  or  in  the  regularity 
of  a  meal  often  deranges  a  healthy  circulation ;  so  it  becomes 
imperative  for  a  person  who  is  suffering  irom  cardiac  congestion 
not  to  partake  of  food  either  of  a  quality  or  in  a  quantity  that 
cannot  be  perfectly  digested. 

With  respect  to  stomachic  medicines,  they  are  generally  hurtful 
in  cardiac  congestion.     Bitters  and  astringents  are  pernicious  not 
See  page  132.  only  during  the  congested  state  of  the  heart,  but  when  it  becomes 
Dermatics.     irritable  after  the  symptoms  of  the  congestion  have  been  removed. 

The  disturbance  which  these  medicines  create  in  the  vascular  sys- 
tem of  the  alimentary  canal  is  communicated  to  the  central  organ, 
increasing  instead  of  allaying  its  irritability. 

The  cutaneous  surface  is  likewise  a  channel  for  the  exhibition  of 
some  remedies  in  congestion.  Warm  and  cold  bathing  in  their 
various  forms,  rubefacients,  and  blisters,  and  the  local  application 
of  plasters  composed  of  opium,  or  belladonna,  are  all  useful 
remedies,  and  the  mode  in  which  they  arc  to  be  employed  in  the 
Seep  igesn.  treatment  of  diseases  of  the  heart  has  already  been  pointed  out. 

Of  no  less  importance  in  the  treatment  of  cardiac  congestion, 
is  the  regulation  of  the  excrementitious  processes ;  and  the  ex- 
planation which  has  been  already  given  of  the  use  of  purgatives,  j 
sxidorifics,  diuretics,  and  expectorants,  is  strictly  applicable  to  i 
See  page  348.  their  administration  in  the  treatment  of  congestion. 

Though  the  influence  of  respiration  on  the  action  of  the  heart 
has  long  been  known  to  physiologists,  except  in  cases  of  conges- 
tion from  drowning,  suffocation  from  inhaling  noxious  vapours. 
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and  from  the  influence  of  poisons,  I  am  not  aware  of  artificial 
respiration  being  much  resorted  to  as  a  therapeutic  agent.  When 
John  Hunter  on  one  occasion  found  that  his  heart  ceased  to  beat, 
he  made  a  great  eff'ort  to  inspire,  and  the  circulation  was  restored; 
and  I  alluded  to  the  case  of  a  man  who  was  brought  up  from  a 
coal-pit  apparently  lifeless,  and  who  was  completely  recovered  by 
artificial  breathing  and  venesection.  And  the  beneficial  influence 
of  vomiting  upon  the  action  of  the  heart  explains  the  common 
practice  of  miners  taking  an  emetic  whenever  they  have  inhaled  a 
noxious  gas. 

The  obser^-ations  which  have  hitherto  been  made  on  the  treat- 
ment of  cardiac  congestion,  apply  chiefly  to  that  congestion  which 
has  been  caused  by  some  inordinate  muscular  exertion  ;  but  it  is 
evident  that  the  treatment  must  be  modified,  not  only  by  the 
peculiarities  of  each  individual  case,  but  likewise  according  to 
the  cause  by  which  the  disorder  has  been  produced. 

Congestion  of  the  heart  arising  from  a  supjiression  of  the  men- 
strual flux,  may  usually  be  relieved  by  bloodletting,  combined 
with  those  medicines  which  have  a  specific  action  on  the  uterine 
system,  and  which  relieve  and  regulate  the  catamenia. 

As  a  general  rule,  the  most  effectual  mode  of  restoring  the 
suppressed  menstrual  flux  is  to  employ  the  chief  remedial  means 
one  or  two  days  previous  to  the  usual  time  when  it  should  appear ; 
for  there  is  doubtless  a  greater  eff'ort  made  by  the  economy  at 
the  approach  of  that  period  than  at  any  other  to  restore  the  dis- 
charge, and  therefore  the  curative  measures  are  then  assisted  by 
the  vis  medicatrix.  • 

"  It  commonly  happens  in  the  cases  of  suppression  that  though 
the  menses  do  not  flow  at  their  usual  periods,  there  are  often  at 
those  periods  some  marks  of  an  effort  having  a  tendency  to  produce 
the  discharge.  It  is,  therefore,  at  those  times,  especially  when  the 
efforts  of  the  system  are  concurring,  that  we  ought  to  employ  the 
remedies  for  curing  a  suppression  ;  and  it  is  commonly  fruitless 
to  employ  them  at  other  times,  unless  they  be  such  as  require 
some  continuance  in  the  use  to  produce  their  effects." 

With  regard  to  the  abstraction  of  blood,  two  or  three  leeches 
should  be  applied  to  one  of  the  feet  the  day  previously  to  that  on 
which  the  re-appearance  of  the  flux  is  anticipated.    The  quantity 
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of  blood  abstracted  by  the  leeches  will  vary  exceedingly,  the 
wounds  sometimes  yielding  but  a  small  quantity,  and  in  other 
instances  the  profuseness  of  the  bleeding  from  so  few  leeches  will 
appear  surprising. 

A  few  days  before  the  arrival  of  the  regular  period,  it  is 
of  importance  that  the  primcB  vice  be  completely  unloaded.  And 
it  is  advisable  to  use  those  purgatives  which  act  on  the  large 
bowels,  and  which  more  or  less  irritate  the  rectum  and  uterine 
system,  such  as  aloes,  the  local  irritation  of  that  medicine  contri- 
buting, along  vnth  the  other  depletive  means,  to  restore  the 
uterine  function. 

Though  the  chief  remedial  measures  should  be  administered 
immediately  before  the  accession  of  the  regular  period  of  men- 
struation, yet  attention  ought  also  to  be  paid  to  the  general 
health  before  that  period  arrives.  There  is  usually  more  or  less 
tumult  in  the  heart's  action  which  the  application  of  a  few  leeches 
to  the  cardiac  region  and  the  pedeluvium — or  especially  an  emetic, 
will  relieve.  Any  excited  state  of  the  cerebro-spinal  system  will 
be  tranquillized  by  ammonia,  camphor,  and  galbanum  ;  and  the 
digestive  apparatus  should  be  regulated,  taking  pains  to  discri- 
minate any  derangement  which  might  have  existed  previous  to 
the  cessation  of  the  menses,  and  bestowing  upon  such  a  special 
management* 

If  the  means  employed  be  sufficient  to  restore  the  menstrual 
flux,  that  event  will  usually  be  followed  by  an  alleviation  of  the 
disturbance  of  the  heart,  and  according  to  the  degree  of  the  sub- 
sidence of  all  the  symptoms  of  the  cardiac  congestion  must  the 
future  treatment  be  regulated. 

Should  the  impulse  of  the  heart  not  be  subdued,  leeches  may 
again  be  resorted  to,  and  applied  either  to  the  cardiac  region  or 
to  the  feet,  or  the  tartrate  of  antimony,  or  James's  powder  may 
contribute  to  subdue  the  symptoms.  But  whenever  the  cardiac 
and  arterial  pulse  are  reduced  in  force,  then  neurotic  medicines. 
See  page  389.  such  as  opium,  ammonia,  camphor,  may  be  administered,  and 
continued  as  long  as  the  heart's  action  is  disturbed. 

Precisely  the  same  principles  of  treatment  should  be  adopted  in 
those  cases  of  veno-pulmonary  congestion  which  have  been  caused 
Troatmratof  by  a  sudden  stoppage  of  the  hemorrhoidal  flux.    The  plethoric 
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state  of  the  portal  system  which  such  haemorrhages  reheve,  congestion  | 
is  a  condition  so  frequently  connected  with  a  congestion  of  pression  of 
hlood  in  the  inferior  cava  vein  and  a  corresponding  stagnation  of  rrhoiiui  flux^ 
the  venous  blood  in  the  right  heart,  that  whenever  that  system  ' 
is  not  relieved  by  the  hEcmorrhoidal  flux,  a  corresponding  conges-  \ 
tion  is  caused  in  the  venous  system,  especially  in  the  veins  of  the  ' 
right  heart  and  head. 

When  cardiac  congestion  has  been  caused  by  the  sudden  healina:  o""  t'le  sud- 

111-  n'  healing  ; 

ot  an  old  ulcer,  or  by  the  drying  vip  of  some  eruption,  not  only  of  an  ulcer.  ; 
are  the  symptoms  to  be  relieved  by  depletion,  but  a  return  of  the 
discharge  from  the  ulcer,  or  of  the  eruption,  is  to  be  encouraged 
by  the  application  of  emollients,  and  the  introduction  of  a  seton 
or  issue ;  and  cases  are  by  no  means  rare  where  a  fit  of  apo- 
plexy has  been  caused  from  the  neglect  of  such  treatment. 

The  treatment  of  congestion  from  cold,  whether  it  has  been  Treatment 

of  conges- 
applied  to  the  cutaneous,  or  to  the  gastro-pulmonary  mucous  sur-  l^'j'"  from 

face,  should  have  for  its  object  to  restore  the  balance  of  the  circula- 
tion, by  employing  such  means  as  will  increase  the  quantity  of 
blood  in  the  capillary  system. 

There  is  no  remedy  that  fulfils  this  indication  so  quickly  and 
so  effectually  as  an  emetic.  The  tartarised  antimony,  rubefacients,  Seepigesao. 
friction,  the  pediluvium,  and  the  warm  bath,  along  with  ammonia 
and  camphor,  are  also  to  be  administered  ;  and  though  in  some 
cases  blood-letting  may  be  advantageously  employed,  it  should  be 
resorted  to  with  great  caution. 

That  cardiac  congestion  which  has  been  caused  by  receiving  and  from 
into  the  stomach  very  hot  substances,  must  require  the  same 
general  treatment  as  when  the  congestion  has  been  caused  by 
cold  drinks.  The  only  remarkable  case  of  this  description  which 
has  ever  come  under  my  own  observation,  has  been  already  referred 
to.  The  spontaneous  bleedings  from  the  nose  which  took  j)lace  so 
frequently  and  for  so  many  years  in  this  patient,  were,  along  with 
all  the  symptoms  of  congestion,  relieved  by  the  repeated  applica- 
tion of  two  leeches  on  the  praecordial  region,  along  with  antimo- 
nials  and  the  preparations  of  iron.  See  page  135. 

When  the  heart  becomes  congested  from  the  stream  of  blood 

"  ,  amputation  ; 

through  an  artery  having  been  interrupted  for  the  cure  of  an 
aneurism,  or  after  a  limb  has  been  removed,  great  benefit  will  be 
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derived  from  bloodletting ;  the  rationale  of  whicli  is  quite  appa- 
afterthe  rent.  Reviewing  the  numerous  failures  in  the  operations  that 
aneurVam/"'^  have  been  performed  for  the  cure  of  aneurisms,  I  am  convinced 
that  their  want  of  success  has,  in  many  instances,  arisen  from  the 
subsequent  congestion  of  the  heart  and  lungs  ;  the  pulmo-cardiac 
congestion  having  laid  the  foundation  of  those  inflammatory- 
attacks  on  the  pulmonary  system,  to  which  the  fatal  result  of 
these  operations  has  been  so  frequently  attributed. 

The  effects  of  the  amputation  of  a  limb  upon  the  condition  of 
the  heart  are,  in  many  respects,  analogous  to  a  stoppage  of  the 
circulation  in  an  arterial  trunk  ;  but  with  this  difference,  that  in 
the  operation  of  amputation,  there  is  always  a  more  or  less  consi- 
derable loss  of  blood  ;  whereas,  a  ligature  may  be  placed  upon  an 
artery,  and  the  operation  cause  but  a  few  teaspoonfuls  of  the  vital 
fluid  to  escape.  This  remark  applies,  indeed,  to  all  great  opera- 
tions ;  for  in  the  majority  of  cases,  where  they  have  proved 
fatal,  death  has  been  occasioned,  not  by  inflammation  of  the 
wounded  parts,  but  from  inflammatory  afiections  of  some  vital 
organ. 

The  principles  of  treating  cardiac  congestion  that  has  either 
been  caused  by  the  exciting  or  by  the  depressing  passions  are 
in  most  respects  difi'erent ;  the  increased  action  of  the  systemic 
heart  in  the  one,  and  its  diminished  action  in  the  other  case, 
will  require,  it  is  evident,  very  difi'erent  systems  of  treatment. 

When  the  action  of  the  heart  has  been  disturbed  from  an 
exciting  passion,  the  congestion,  if  not  relieved  by  the  instinctive 
efforts  of  the  economy,  such  as  sighing  and  weeping,  will  be  sub- 
dued by  the  abstraction  of  some  blood. 

But  an  opposite  system  of  treatment  must  necessarily  be  em- 
ployed in  those  cases  of  congestion  which  are  caused  by  the 
depressing  passions ;  for  when  the  blood  is  congested  from  a 
diminution  of  the  vital  powers,  in  place  of  abstracting  blood, 
which  •  would  still  further  diminish  these  powers,  such  cardiac 
medicines  are  required  which  increase  the  heart's  vigour,  and  also 
those  mechanical  means  which  increase  the  circulation.  At  the 
same  time  we  meet  with  cases,  as  I  observed  when  consideriu'' 
the  state  of  the  sanguineous  system  in  apoplexy,  where  both 
the  arterial  and  venous  systems   are  congested.     The  same 
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assemblage  of  symptoms  takes  place  in  cardiac  congestion,  and 
similar  principles  of  treatment  should  be  adopted,  both  depletion 
and  neurotic  medicines  being  required.  Seepage  in. 

That  congestion  should  be  a  frequent  concomitant  of  alterations 
in  the  structure  of  the  heart  and  Imigs  is  not  surprising,  when  it 
is  considered,  that  such  changes  of  structure  will  have  the 
effect  of  rendering  the  heart  less  capable  of  propelling  the  blood 
with  its  natural  velocity  ;  and  this  accounts  for  the  relief  that  is 
often  obtained  from  a  small  depletion,  even  when  there  is  exten- 
sive cardiac  disease  accompanied  with  debility  ;  or  when  there  is 
congestion  of  the  heart,  in  consequence  of  diseased  lungs,  and  the 
circulation  is  obstructed  in  the  pulmonary  vessels,  such  con- 
gestion may  sometimes  be  relieved  by  the  abstraction  of  a  small 
quantity  of  blood. 

It  is  when  congestion  takes  place  in  consequence  of  some 
change  in  the  heart's  structure  that  depletion  requires  the  greatest 
discrimination,  tlie  want  of  which  has  doubtless  led  in  many 
instances  to  the  improper  use  of  bloodletting.  The  nicety  in 
abstracting  blood  in  such  cases,  arises  from  the  circumstance  that 
although  the  heart  may  be  relieved,  and  the  balance  of  the  circu- 
lation be  restored,  yet  if  by  abstracting  the  vital  clement  the 
heart's  stimulus  be  too  much  diminished,  then  follow  those  evil 
effects  of  depletion  which  are  so  much  to  be  avoided. 

Conclusion. — In  the  account  now  given  of  congestion  of  the  Concluding 
heart,  I  have  entered  the  more  fully,  because  this  interesting  and 
no  less  important  condition  of  the  central  organ  of  the  circulation 
has  never  been  pointed  out  as  a  primary  disease,  and  its  accom- 
panying physiological  and  pathological  phenomena  have  been  only 
alluded  to  in  a  very  cursory  and  superficial  manner,  by  all  those 
authors  who  have  professedly  collated  a  systematic  account  of  the 
diseases  of  that  organ.  The  views,  however,  which  I  have  given,  as 
well  as  the  effects  of  the  therapeutic  measures  on  which  the  patho- 
logy of  congestion  has  been  founded,  will,  I  am  convinced,  esta- 
blish the  true  nature  of  this  disease,  and  point  it  out  as  one  of  the 
most  important  of  all  the  functional  disorders  of  the  heart.  Nor 
could  it  have  been  anticipated  that  any  satisfactory  explanation  of 
this  condition  of  the  central  organ  could  have  been  given,  without  a 
previous  knowledge  of  the  three  important  functions  of  the  circu- 
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lating  apparatus,  which  I  have  described,  the  musculo-cardiac,  the 
pulmo-cardiac,  and  the  veno-pulmonary  functions. 

The  observations  which  I  have  made  on  the  coronary  circula- 
tion, and  on  the  morbid  condition  of  these  vessels,  also  open  an 
entirely  new  and  interesting  field  of  investigation,  and  one  which 
has  been  most  unaccountably  neglected  by  those  who  have  occu- 
pied themselves  in  investigating  the  diseases  of  the  heart ;  and 
the  circumstance  that  disturbances  in  the  functions  of  the 
coronary  vessels  have  never  been  hitherto  taken  into  account  by 
pathologists,  explains  one  cause  of  the  numerous  errors  which 
have  been  made  in  the  diagnosis  of  diseases  of  the  heart  by 
those  who  ventured  to  draw  conclusions  from  relying  on  physical 
signs. 

The  changes  in  the  sounds  which  must  necessarily  be  produced 
by  a  congested  state  of  the  coronary  vessels,  we  could  not  expect 
to  be  discriminated  even  by  the  most  tutored  ear,  and  as  no  men- 
tion has  ever  been  made  of  these  sounds  by  stethoscopic  observers, 
It  is  by  no  means  improbable  that  they  may  have  been  attributed 
to  other  causes,  and  confused  with  other  sounds,  thus  rendering 
any  diagnosis  founded  upon  such  signs  totally  foUacious.  Indeed, 
how  could  we  rationally  expect,  when  the  heart's  vigour  is  in- 
creased, to  be  able  to  discriminate  by  physical  signs,  whether 
that  increase  arose  from  an  increase  in  the  number  of  the  muscular 
fibres  of  the  heart's  parietes,  from  a  more  irritable  state  of  the 
internal  surface  of  the  heart,  or  from  an  increase  in  the  stimulating 
powers  of  the  blood,  or  from  some  nervous  excitement  ? 
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Cases  of  congestion  of  the  heart  earned  by  violent  muscular  exertion. 

Case  I. — A  young  lady,  unaccustomed  to  much  exercise,  was  case  of  con- 
induced  to  run  very  quickly  a  short  distance,  which  was  followed  running 
by  great   embarrassment  in  breathing,  and  she  consulted  a 
physician,  who,  conceiving  that  she  was  affected  with  catarrh, 
prescribed  expectorants,  without  relief  to  the  breathing  or  to  the 
cough  which  supervened.     When  she  came  to  London,  I  was 
struck  with  the  peculiarity  in  her  respiration  as  she  entered  the 
room  ;  and  on  applying  my  hand  to  the  chest,  the  impulse  of  the 
heart  was  found  much  increased,  and  there  was  tenderness  to  the 
touch  in  the  cardiac  region,  a  slight  agitation  in  the  arterial 
pulse,  with  a  short  dry  cough.    The  inordinate  action  of  the 
heart  was  speedily  relieved,  and  ultimately  completely  subdued  by 
the  repeated  application  of  three  leeches  to  the  chest,  antimonials, 
and  strict  attention  to  the  digestive  organs. 

Case  II. — "  An  interesting  youth  was  very  imprudently  induced  Case  of  con- 
to  run  after  a  squirrel,  which  he  accidentally  saw  on  a  foot-  funning 
path,  and  so  violent  was  the  exertion  which  he  made  to  catch  m"Jnh!atedby 
it,  that  the  elfort  was  followed  by  intense  pain  in  the  cardiac 
region,  accompanied  with  great  embarrassment  in  breathing,  and  a 
swimming  and  uneasy  feelings  in  the  head.    Five  days  afterwards 
he  consulted  me  ;  he  then  complained  of  a  good  deal  of  uneasiness 
in  the  left  side  of  the  chest ;  the  impulse  of  the  heart  was  strong, 
and  the  radial  pulse  small  and  wiry  ;  his  respiration  was  imperfect, 
and  he  frequently  sighed.    Two  leeches  were  applied  to  the  car- 
diac region,  the  bite  of  one  of  which  bled  little,  but  from  that  of 
the  other  blood  oozed  during  twenty  hours.    A  dose  of  James's 
powder  was  given  two  successive  nights,  and  on  the  third  day  the 
circulation  was  quite  restored,  and  he  only  complained  of  some 
uneasy  sensations  about  the  muscles  of  the  back  and  neck,  which 
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were  attributed  to  the  exertion  he  had  made  when  running  after 
the  squirrel ;  these  were  completely  relieved  by  two  succeeding 
doses  of  Dover's  powder.  He  continued  well  until  three  months 
after,  when,  in  prosecuting  some  scientific  researches  in  Switzerland, 
he  ascended  Mont  Blanc,  and  on  nearly  reaching  its  summit,  his 
breathing  became  so  much  embarrassed,  that  he  was  compelled 
to  descend  the  mountain,  and  it  was  not  until  after  several  days 
of  tranquillity  that  he  recovered  his  natural  breathing." 

Case  III. — A  young  lady,  when  in  perfect  health,  walked 
quickly  across  Hyde  Park,  being  a  good  deal  excited  by  a  crowd 
that  was  assembled  there.  Her  breathing  became  so  much  op- 
pressed, and  her  heart  palpitated  so  violently,  that  she  was  taken 
into  an  adjacent  house  and  profusely  bled,  from  which  she  experi- 
enced immediate  relief.  Since  that  time  she  has  had  nearly 
twenty  similar  attacks,  all  of  which  were  brought  on  by  too  much 
walking,  and  all  of  them  were  relieved  by  bleeding.  The  last 
attack  was  occasioned  by  her  running  up-stairs  very  quickly,  being 
at  the  same  time  greatly  agitated ;  and  upon  this  occasion  the 
symptoms  were  also  relieved  by  bloodletting. 

Case  IV. — An  eminent  engraver  who,  though  corpulent,  was  in 
good'health,  ran  with  all  his  speed  to  overtake  a  coach,  and  after 
getting  into  it  he  felt  great  exhaustion  and  a  quickness  in  respir- 
ation, his  heart  at  the  same  time  beating  violently.  On  getting 
out  of  the  coach  and  attempting  to  walk,  he  did  so  with  great  dif- 
ficulty, and  the  impulse  of  the  heart  with  dyspnoea  continued  for 
several  days,  and  were  not  relieved  until  after  blood-letting,  leeches, 
and  antimonials  had  been  employed. 

Case  V. — An  officer,  of  great  athletic  powers,  engaged  in  a 
rowing  match,  and  which  he  won  by  unexampled  exertion.  Ou 
the  following  day  he  apphed  to  me  on  account  of  an  embarrass- 
ment in  his  breathing,  caused  by  the  violent  exertion,  as  well 
as  by  intense  anxiety  from  the  interest  created  by  the  match. 
There  was  no  sensible  change  in  the  arterial  pulse,  but  the 
heart's  action  was  so  tumultuous  that  its  beatings  were  apparent. 
Though  the  immediate  symptoms  were  subdued  by  local  deple- 
tion, the  antiphlogistic  treatment,  and  antimony,  yet,  for  a 
long  time,  the  heart  was  very  susceptible  of  excitement,  whether 
arising  from  disturbance  of  the  digestive  apparatus  or  from  moral 
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causes  ;  and,  as  is  usually  observed  in  all  organs  which  have  been 
once  injured,  if  from  any  accidental  circumstance  this  patient's 
health  was  disturbed,  that  disturbance  seldom  failed  to  influence 
the  action  of  the  heart. 

"  For  the  last  nine  months,  imagining  that  I  had  been  perfectly  '{jy"'" 
well,  never  feeling  any  uneasiness  in  my  heart,  about  a  week  ago  paMem's  let- 
I  foolishly  danced  some  reels,  and  that  exertion  brought  back  a 
return  of  my  old  complaint.  I  put  on  seven  leeches  the  day  I 
felt  it,  and  applied  mustard  blisters  twice,  and  have  taken  a  good 
deal  of  opening  medicine.  I  have  not,  however,  got  entirely  rid 
of  the  uneasy  sensation :  sometimes  it  shows  itself  in  a  desire  to 
draw  a  long  breath ;  at  other  times  I  have  a  hot  burning  sensa- 
tion around  my  heart,  extending  to  the  point  of  the  shoulder, 
and  a  hissing,  humming  sort  of  noise  in  my  left  ear ;  and  last  night 
I  have  slept  none  the  whole  night,  from  a  strong  violent  pulse, 
but  not  a  yery  quick  one." 

All  these  symptoms  were  relieved  by  repeated  bloodlettings 
and  antimonials,  and  his  health  was  permanently  restored. 

Case  VI. — A  student  at  Cambridge  made  a  violent  effort  to  C'"^.  'f  ccn- 

gestion  from 

win  a  rowing  match,  after  which  he  suffered  from  great  difficulty  ^J^"^  ^ 
in  breathing,  a  dry  covjjh,  and,  finally,  hcemoptysis,  and  to  relieve 
these  symptoms  a  depletive  system  of  treatment  was  followed. 
About  two  months  afterwards,  the  affection  of  the  chest  being 
still  unsubdued,  he  was  pronounced  to  have  "a  cavern  in  his 
lung and  when  the  same  physician  again  saw  him,  four  months 
afterwards,  after  a  lengthened  stethoscopic  examination,  he  pro- 
nounced that  there  was  no  cavern,  and  he  was  treated  for  pul- 
monary phthisis. 

Sixteen  months  from  the  first  attack,  when  he  was  suffering 
from  a  slight  catarrhal  affection,  my  attention  was  directed, 
from  a  slight  stain  of  blood  in  the  mucous  expectoration,  to  the 
condition  of  the  circulation.  I  found  the  radial  pulse  small,  and 
the  heart's  impulse  much  increased ;  he  had  palpitation,  and 
more  or  less  tenderness  on  pressing  the  cardiac  region.  Three 
leeches  applied  to  the  chest  bled  profusely ;  a  third  of  a 
grain  of  tartarized  antimony  was  given  twice  a  day,  and  the 
leeches  were  twice  repeated,  at  intervals  of  two  days,  with  com- 
plete relief. 


440 


CASES  OF  CONGESTION  OF  THE  HEART. 


Case  of  con-      Case  VII. — A  chambermaid,  who  was  daily  in  the  habit  of 
«irying  a"""  Carrying  coals  up-stairs,  became  so  breathless,  as  to  be  obliged  to 
might.        sit  down  and  rest  herself  some  time,  before  she  could  again  begin 
to  ascend  the  stair.  After  having  suffered  some  weeks,  she  applied 
to  me,  complaining  of  very  considerable  difficulty  in  breathing, 
with  a  great  increase  in  the  impulse  of  the  heart.    By  applying 
three  leeches  four  times  successively,  and  taking  a  dose  of  James's 
powder  every  night,  she  was  relieved.    Eight  days  afterwards  she 
again  complained  of  so  great  a  difficulty  in  her  breathing,  that  on 
walking  a  short  distance,  she  was  obliged  to  stop  several  times. 
On  the  following  day  the  dyspnoea  was  very  distressing,  the  im- 
pulse of  the  heart  was  much  increased,  but  there  was  little  change 
either  in  the  quality  or  frequency  of  the  arterial  pulse.  Four 
leeches  were  now  applied  to  the  region  of  the  heart ;  they  were 
repeated  on  the  following  day,  and  she  took  the  third  of  a 
grain  of  tartarized  antimony  three  times  a  day.    The  first  leeches 
which  were  applied  gave  immediate  relief,  and  she  remained  free 
from  all  dyspnoea,  unless  when  she  walked  up  a  flight  of  stairs ; 
this,  however,  soon  abated,  and  the  heart  again  beat  with  its 
usual  impulse. 

Case  of  congestion  of  the  heart  from  singing. 

The  circulation  becomes  sometimes  disturbed  in  persons  who 
make  great  exertions  in  singing,  or  in  playing  wind-instruments, 
of  which  the  following  case  is  an  example : — 
Sef  pace  10.  -A-  chorus-singer,  of  middle  age,  complained  of  a  very  distressing 
sense  of  tightness  across  the  chest,  limited  and  painful  inspira- 
tion, and  the  heart's  impulse  was  greatly  increased,  but  there 
was  little  alteration  in  the  arterial  pulse.  He  had  a  verv 
troublesome  dry  cough,  which  came  on  in  paroxysms,  and  which 
was  often  excited  on  making  a  very  slight  bodily  exertion.  The 
digestive  organs  were  not  materially  deranged.  Since  his  early 
life  he  has  been  accustomed  to  sing,  and  five  years  ago,  after 
great  fatigue  from  singing  m  St.  Paul's  cathedral,  the  sense  of 
tightness  and  difficulty  of  breathing  commenced,  and  he  has 
never  been  quite  well  since. 

Three  leeches  were  now  applied  on  the  praecordial  region, 
which  bled  profusely ;  which,  with  a  dose  of  James's  powder  given 
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at  bed-time,  produced  a  very  decided  relief  of  all  the  symptoms, 
especially  the  seuse  of  constriction  of  the  chest,  the  frequency 
and  severity  of  the  cough,  and  the  heart's  impulse.  After  the 
antimonial  powder  had  been  taken  four  nights,  the  heart  was 
tranquillized,  and  the  respiration  greatly  facilitated.  A  dose  of 
camphor  and  ammonia  was  afterwards  given  three  times  a  day, 
and  so  manifest  was  the  improvement,  that,  along  with  the  com- 
pound steel  pill,  taken  three  times  a  day,  and  a  belladonna  plaster 
applied  to  the  chest,  in  fourteen  days  from  the  commencement  of 
the  treatment,  he  considered  himself  so  much  recovered  as  to 
discontinue  the  medichies. 

Cases  of  congestion  of  the  heart  from  drinking  cold  water. 

Case  I. — A  school-boy,  when  overheated  at  play,  drank  a 
tumbler  of  cold  water.  On  returning  home  in  half-an-hour, 
he  began  to  complain  of  an  uneasy  feeling  in  the  chest,  and 
an  embarrassment  in  breathing  ;  and  after  these  symptoms  con- 
tinued for  three  days,  he  was  bled  at  the  arm,  from  which 
he  derived  immediate  relief,  and  he  completely  recovered  by 
the  subsequent  use  of  antimonials.  Some  time  afterwards,  I 
saw  this  patient  in  perfect  health,  not  having  had  the  slightest 
return  of  the  above  disorder. 

Case  II.* — "A  strong  healthy  man,  aged  about  twenty-four, 
was  mowing  grass  when  the  weather  was  warm,  and  he  drank  water 
brought  from  a  neighbouring  well,  sometimes  coltl,  but  generally 
after  it  was  warmed  by  the  heat  of  the  weather  ;  the  quantity  of 
cold  water  taken  at  one  time  never  exceeded  half-a-pint.  One 
evening  talking  gave  him  considerable  anxiety,  accompanied  with 
sighing ;  and  he  found  it  necessary,  during  conversation,  to  rest 
occasionally.  These  complaints  remained  the  same  until  two  days 
afterwards,  and  when  talking,  he  was  suddenly  seized  with  the 
like  difficulty  in  his  breathing,  and  vision  nearly  departed.  He 
was  placed  on  the  bed,  and  lost  nearly  all  sense  and  voluntary 
motion.    I  saw  him  in  a  few  minutes  after,  and  found  his  extre- 
mities cold,  a  livid  suffusion  of  the  face  and  neck,  and  his  pulse 
about  35,  with  weak  action,  which,  after  the  exhibition  of  a 


*  Abstract  of  a  case  entitled,  "Case  of  DUease  with  a  rem«-kably  retardsd  PaUe." 
— American  Medical  Repository,  vol.  i. 
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little  hartshorn,  gained  preternatural  force,  more  especially  that 
of  the  heart.    White  tongue,  a  little  thirst,  deep  and  frequent 
sighing,  and  a  little  pain  at  the  epigastrium  at  each  pulsation.  I 
did  not  bleed  at  this  time,  but  substituted  the  warm-bath,  and  his 
pulse  in  a  few  minutes  rose  to  50  strokes  in  a  minute,  with  less 
convulsive  action.    He  fell  into  a  warm  sweat,  and  slept  well. 
On  the  day  following,  he  took  saUne  draughts  ;  pulse  28,  a  little 
hard,  still  stronger  about  the  heart  and  large  vessels,  with  irre-  ! 
gular  intermissions  ;  the  other  symptoms  as  yesterday.    Seven  j 
ounces  of  blood  were  taken  from  the  arm  ;  it  was  sizy  ;  pube 
during  and  after  the  operation,  33,  but  in  the  evening  and  night 
it  beat  only  fourteen  strokes  in  a  minute.    The  bath  was  again 
administered,  but  without  any  advantage  ;  he  was  costive,  and 
had  a  dose  of  rhubarb,  and  took  the  saline  draughts.    Next  day  j 
the  pulse  ranged  between  14  and  28,  till  five  p.m.    At  this  time  j 
twelve  ounces  of  blood  were  taken  from  the  arm  ;  pulse  rose  after 
the  operation  from  28  to  37  strokes  in  a  minute,  and  at  nine  in 
the  evening  to  60  and  softer  ;  the  other  complaints  much  abated- 
On  the  following  day,  the  pulse  ranged  between  30  and  50,  but 
it  was  soft,  his  other  complaints  nearly  gone.    The  day  after,  i 
the  pulse  in  the  forenoon  was  18,  with  anxiety,  &c.,  but  it 
increased  in  frequency,  and  in  a  few  hours  it  stood  at  54 ;  a 
copious  sweat  then  broke  out,  with  an  abatement  of  the  anxiety, 
&c.  He  now  became  convalescent ;  but  his  pulse  was  slower  than 
natural  for  several  days  till  it  arose  to  about  70  ;  he  was  soon 
after,  and  ever  since,  able  to  take  exercise  and  labour  without 
inconvenience." 

Case  of  congestion  of  the  heart  frcm  eating  a  hot  potatoe. 
A  young  man,  nine  years'  ago,  ate  a  mouthful  of  very  hot 
potatoe,  and  immediately  afterwards  fell  down,  and  remained 
quite  insensible  for  about  ten  minutes.    Ever  since  that  period 
he  has  suffered  pain  in  the  cardiac  region,  palpitation,  and 
epistaxis.    His  hands  are  usually  very  cold,  and  the  veins  con-  j 
gestcd,  but  sometimes  the  cold  is  so  great  as  to  make  the  extre-  ' 
mities  of  the  fingers  pale  and  insensible.     The  radial  pulse  is 
scarcely   perceptible,   but  the  heart's  impulse  is  moderately  i 
strong.    The  palpitation  is  not  constant,  but  usually  succeeded  j 
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any  quick  movements  of  the  body,  or  mental  excitement.  The 
digestive  organs  were  perfectly  healthy.  From  the  epistaxis, 
occurring  almost  every  day,  I  recommended  the  application  of 
two  leeches  to  the  prsecordial  region,  and  a  quarter  of  a  grain  of 
tartarised  antimony  to  be  taken  twice  a  day;  and  the  benefit 
derived  was  so  decided,  that  he  repeated  the  leeches  four  times. 
After  a  few  days  there  was  a  manifest  increase  in  the  vigour  o^ 
the  pulse,  and  the  impulse  of  the  heart  was  diminished.  He 
had  no  epistaxis  after  the  first  application  of  leeches ;  the 
capillary  circulation  in  the  extremities  was  much  improved,  and 
he  was  satisfied  that  a  decided  amendment  had  taken  place.  I 
now  gave  him  the  compound  steel  pill,  which  he  took  for  some 
time  with  great  benefit. 

Case  of  conyestion  of  the  heart  from  mental  excitement. 
A  lady  suddenly  lost  one  of  her  children,  and  her  grief  was 
so  intense  that  she  fell  into  a  deep  melancholy,  seldom  spoke, 
and  could  not  weep.  By  regulating  the  alimentary  canal, 
giving  her  occasionally  a  large  dose  of  calomel,  and  repeatedly 
abstracting  blood  locally  from  the  head,  she  gradually  resumed 
her  wonted  habits.  I  saw  her  twelve  months  afterwards,  and  my 
attention  was  then  arrested  with  an  embarrassment  in  breathing ; 
the  impulse  of  the  lieart  was  much  increased,  and  there  was 
a  contracted  pulse.  It  appeared  that  she  had  never  recovered 
iVom  the  moral  depression  caused  by  her  son's  death.  Alternate 
bleeding  by  leeches  from  the  parietes  of  the  chest  and  the  feet, 
along  witli  antimonials  and  narcotics,  produced  the  most  bene- 
ficial effects,  and  ultimately  she  completely  recovered. 

Cases  of  congestion  of  the  heart  from  disturbed  sleep. 

Case  I. — Mrs.  complains  of  a  sensation  of  giddiness 

both  when  she  is  m  the  erect  and  horizontal  postures  ;  uneasiness 
in  the  chest,  upon  which  she  cannot  suffer  even  the  pressure  of 
the  bed  clothes ;  she  frequently  feels  the  beatings  of  the  heart, 
and  she  has  a  frequent  and  troublesome  dry  cough.  The  radial 
pulse  is  frequent  and  tumultuous,  all  which  symptoms  have  been 
present  the  last  six  days.  Two  leeches  which  were  now  applied 
to  the  cardiac  region  bled  moderately,  and  she  took  a  dose  of 
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James's  powder  at  bed-time,  and  she  slept  better  the  following 
night  than  she  had  done  for  two  months  previously,  as  during 
that  period  she  had  been  in  constant  attendance  on  a  sick 
daughter,  and  her  sleep  was  often  interrupted,  and  she  was  often 
awoke  suddenly. 

Case  II. — A  nurse  complained  of  a  disagreeable  sensation  in 
the  head,  which  afflicted  her  at  all  times  of  the  day,  but  especially 
when  she  w^alked,  and  then  it  became  so  severe  that  she  could  not 
balance  herself ;  and  on  several  occasions  she  was  compelled  to 
take  hold  of  some  support  to  prevent  herself  falling.  She  also 
had  tinnitus,  sometimes  in  one,  and  sometimes  in  both  ears. 
The  digestive  organs  were  in  a  healthy  condition  ;  her  pulse  was 
natural  in  frequencj^  but  rather  small ;  the  impulse  of  the  heart 
vfas  strong,  and  she  complained  of  tenderness  on  pressing  upon 
the  cardiac  region,  causing  a  sob  and  difficulty  in  breathing.  She 
had  been  for  six  months  kept  constantly  watching  a  sick  person, 
and  seldom  slept  one  hour  at  a  time ;  sometimes  being  aw^oke 
four  or  five  times  in  an  hour,  for  several  successive  hours.  She 
also  complained  of  fearful  apprehensions  of  death  when  these  suf- 
ferings were  brought  on,  though,  on  other  occasions,  she  felt  no 
such  terror,  but  rather  a  wish  to  die.  By  the  repeated  applica- 
tion of  a  few  leeches  on  the  chest  every  second  and  third  day, 
along  with  small  doses  of  the  tartrate  of  antimony,  the  state  of 
the  circulation  became  perfectly  natural. 

Case  of  congestion  of  the  heart  accompanied  with  irregular  meiistruation. 
A  lady,  fifteen  years  of  age,  had  been  afflicted  nearly  two 
years  with  difficulty  in  breathing  on  the  least  bodily  exertion  ; 
and  during  that  period  had  eight  paroxysms,  during  which  she 
was  seized  with  dyspnoea  and  violent  palpitation.  For  the 
rehef  of  all  these  attacks  she  was  bled  at  the  arm,  confined 
some  days  to  bed,  and  attention  paid  to  the  digestive  organs.  On 
the  return  of  an  attack,  she  applied  to  me,  when  I  foimd  the 
radial  pulse  frequent,  but  easily  compressed,  and  she  had  violent 
palpitation  of  the  heart.  One  leech  was  applied  to  the  foot,  and 
the  pediluvium  employed  afterwards.  In  three  hours  she  expe- 
rienced great  relief  hi  the  chest,  and  perspired  profusely,  a 
circumstance  unusual  with  her.     She  took  repeated  doses  of 
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James's  Powder,  the  bowels  were  easily  regulated,  she  speedily 
recovered,  and  gradually  passed  into  a  state  of  uninterrupted 
health. 

Congestion  of  the  heart  from  causes  not  manifest. 

Though  a  congested  state  of  the  heart  will  seldom  be  met 
with  wherein  the  origin  of  the  disease  cannot  be  satisfactorily 
ascertained,  yet  I  have  frequently  seen  cases  in  which  no  dis- 
tinct cause  could  be  assigned ;  but  where  the  assemblage  of 
symptoms,  and  the  successful  result  of  the  treatment  explained 
the  true  nature  of  the  malady.  This  is  no  more  surprising 
than  what  is  observed  of  other  organs ;  derangements  in  their 
functions  frequently  taking  place  without  our  being  able  to  assign 
these  to  any  particular  cause. 

Case  I. — "A  girl,  seven  years  of  age,  of  spare  habit  of  body,  ^^^fip"^^ 
had  been  in  ill  health  about  nine  months,  during  which  period  by  Mr.  Mac- 
she  was  several  times  seized  in  the  night  with  the  most  violent 
alarm,  springing  from  her  bed,  screaming,  and  running  about  the 
house.    She  had  been  treated  for  an  affection  of  the  stomach  by 
two  physicians,  but  without  benefit.    I  found  her  labouring 
under  violent  continued  action  of  the  heart ;  the  spaces  between 
the  intercostal  muscles  were  protruded  at  every  contraction  of  the 
ventricle ;   the  radial  pulse  was  proportionably  strong ;  her 
tongue  was  slightly  furred,  and  the  bowels  were  sluggish.  The 
treatment  I  now  adopted  consisted  in  the  application  of  two 
leeches  to  one  foot,  eveiy  fourth  day  ;  mild  aperients,  and  light 
diet.    This  plan  was  pursued  for  three  weeks,  when  the  patient 
was  so  much  improved,  that  the  leeches  were  discontiimed,  and 
small  doses  of  sulphate  of  iron,  with  infusion  of  gentian,  were 
given  twice  a-day ;  a  mild  alterative  and  aperient  at  night.  At 
the  end  of  a  month  the  action  of  the  heart  was  reduced  to  its 
natural  state,  and  the  patient  was  restored  to  health,  and  re- 
mained free  from  any  affection  of  the  heart  when  I  saw  her, 
after  a  lapse  of  more  than  three  years." 

Case  II. — A  footman  complained  of  a  sensation  of  tightness 
in  the  chest,  sometimes  amounting  to  pain,  and  there  was  tender- 
ness on  pressing  upon  the  cardiac  region.  He  could  not  mspire 
fully  without  uneasiness,  and  on  going  up  stairs  found  dif- 
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ficulty  in  breathing.  The  radial  pulse  was  rather  small,  and  of 
natural  frequency,  but  the  impulse  of  the  heart  was  greatly 
increased.  He  had  suffered  these  uneasy  feelings  about  three 
months,  and  they  had  never  abated ;  no  cough,  and  the  digestive 
organs  were  healthy.  He  can  assign  no  cause  for  his  illness. 
He  took  the  third  of  a  grain  of  the  tartrate  of  antimony  twice 
a-day  for  three  days,  with  only  slight  relief.  Two  leeches  were 
now  applied  to  the  cardiac  region,  which  bled  three  hours  freely ; 
and  on  the  following  day,  all  the  uneasy  feelings  in  the  chest  were 
gone,  the  heart's  impulse  subdued,  and  the  radial  pulse  had 
become  soft.  He  continued  the  antimonial  pills,  and  took 
altogether  sixteen  of  them ;  at  the  end  of  which  period  he 
appeared  to  be,  in  all  respects,  in  perfect  health. 

Case  III. — The  clerk  of  a  solicitor  complained  of  a  severe 
and  unceasing  pain  in  the  praecordial  region,  which  was  mvich 
increased  by  slight  pressure,  and  was  accompanied  by  an  uneasy 
sensation  in  the  head,  limited  to  the  occipital  region ;  great 
debility,  coldness  of  the  legs  and  feet,  imperfect  sleep,  and  often 
suddenly  interrupted.  The  impulse  of  the  heart  was  increased, 
the  radial  pulse  was  small,  compressed,  and  of  its  natural  fre- 
quency. All  these  symptoms  had  been  of  only  a  few  days' 
duration,  and  had  come  on  without  any  evident  cause,  unless 
from  having  been  exposed  to  a  good  deal  of  mental  fatigue.  Two 
leeches  were  applied  to  the  praecordial  region,  and  repeated  four 
times  at  the  interval  of  one  day  between  each  application ;  and 
during  the  same  period  he  took  eight  grains  of  the  tartarized  an- 
timony, divided  into  twenty-four  doses.  The  effect  of  these 
remedies  was  ^o  relieve  the  local  pain,  to  diminish  the  heart's 
impulse,  and  to  render  the  arterial  pulse  softer.  He  still,  how- 
ever, complained  of  palpitation  and  mental  irritability,  which 
camphor  and  ammonia  failed  to  relieve,  but  which  completely 
yielded  to  the  exhibition  of  two  drops  of  the  dilute  hydrocianic 
acid  twice  a-daj'.  For  some  time  afterwards  these  symptoms 
occasionally  recurred,  and  on  every  occasion  they  were  subdued 
by  the  acid. 

Cases  of  Congestion  of  the  heart  accompanied  by  cough. 
Case  I, — A  lady  of  middle  age  complained  of  a  congh,  which 
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came  on  at  all  hours  in  violent  paroxysms,  preventing  sleep,  and 
accompanied  by  an  embarrassment  in  breathing,  great  difficulty 
in  ascending  a  stair,  and  great  increase  in  the  heart's  impulse. 
The  digestive  organs  were  natural.  She  had  found  no  relief  from 
an  antiphlogistic  treatment.  The  cough  came  on  four  months 
before  she  consulted  me,  immediately  after  walking  quickly  in  a 
cold  day,  and  it  had  since  continued.  Previously  she  had  occa- 
sionally suffered  from  palpitations.  I  prescribed  one  grain  of 
the  sulphate  of  zinc,  with  the  compound  galbanum  pill,  to  be 
taken  twice  a  day.  The  first  pill  produced  a  manifest  abatement 
of  the  cough ;  on  the  second  day  it  was  still  more  diminished, 
both  in  severity  and  frequency ;  and  on  the  fourth  day  it  was 
quite  subdued ;  but  she  continued  the  pills  altogether  for  six 
days.  A  corresponding  change  took  place  in  her  breathing,  and 
the  impulse  of  the  heart  was  reduced  to  its  natural  standard. 

Case  II. — A  lady,  twenty-eight  years  of  age,  complained  of  a 
coiiffh  so  severe,  that  for  many  nights  she  had  been  obliged  to 
sit  up  in  bed.  The  impulse  of  the  heart  was  so  much  increased 
that  she  frequently  felt  the  heart  palpitate,  especially  on  making 
the  slightest  bodily  or  mental  exertion.  By  the  application  of  a 
couple  of  leeches  upon  the  chest,  and  a  dose  of  James's  powder 
at  bed-time,  and  by  twice  repeating  the  leeches,  at  intervals  of 
three  days,  along  with  the  antimonial,  all  the  symptoms  were 
subdued,  and  the  respiratory  and  circulating  organs  were  restored 
to  a  healthy  condition. 

Congestion  of  the  heart,  accompanied  by  sickness  and  vomiting. 

Case  I. — A  governess  in  the  twenty-fifth  year  of  her  age,  had 
been  suffering,  for  upwards  of  twelve  months,  from  a  cough, 
which  was  accompanied  by  occasional  sickness  and  vomiting,  and 
which  had  been  treated  with  a  variety  of  expectorants.  The 
radial  pulse  was  small,  and  of  natural  frequency;  the  heart's 
impulse  was  increased  in  strength ;  there  was  tenderness  ia  the 
cardiac  region  on  gentle  pressure ;  a  dry  cough  came  on  in 
severe  paroxysms,  and  sometimes  ended  in  the  vomiting  of  a 
tough  transparent  mucus  ;  the  digestive  organs  were  deranged, 
and  the  menses  were  irregular.  By  the  application  of  three 
leeches  to  the  prsecordial  region,  an  emetic,  and  the  tartarised 
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antimony  continued  for  a  few  days  in  small  doses,  all  the  symp- 
toms were  completely  subdued,  and  she  was  soon  restored  to 
perfect  health. 

Case  II. — A  lawyer's  clerk,  soon  after  getting  out  of  bed,  felt 
sick,  but  he  did  not  vomit.  He  experienced  sickness  every  day 
during  a  month,  which  came  on  at  all  hours,  particularly  after 
breakfast.  The  arterial  pulse  was  small  and  irregular ;  the 
impulse  of  the  heart  strong  and  tumultuous,  Avith  irregular 
pauses  ;  and  the  digestive  apparatus  was  healthy.  After  taking 
one-fourth  of  a  grain  of  tartarised  antimony  morning  and  night 
for  six  days,  the  symptoms  were  so  much  subdued  that  he 
required  no  other  medicine. 

Congestion  of  the  heart  accompanied  by  Epistaxis, 
A  housemaid,  eighteen  months  ago,  after  great  bodily  fatigue, 
was  attacked  with  epistaxis,  which  returned  twice  a  day  for 
several  succcessive  days,  but  the  quantity  of  blood  lost  was  small. 
Some  time  afterwards,  having  sulfered  from  an  uneasy  sensation 
in  the  abdomen,  she  vomited  some  blood  :  and  though  she  never 
recovered  her  strength,  there  was  no  return  of  the  epistaxis  until 
three  weeks  before  she  was  placed  under  my  care.    From  that 
time  the  nose  usually  bled  three  times  a  day,  the  blood  flowing  in 
a  continuous  stream  for  about  half  an  hour,  and  the  quantity  she 
estimated  to  be  not  less  than  half-a-pint  each  time.   She  had  now 
become  extremely  feeble  and  emaciated,  and  quite  incapable  of 
any  exertion ;  her  breathing  was  greatly  embarrassed,  and  she 
could  not  ascend  a  stair  but  by  repeated  efforts.    She  had  a 
frequent  dry  cough,  which  generally  came  on  in  paroxysms.  Her 
pulse  was  feeble  and  of  natural  frequency.    The  heart's  impulse 
was  vigorous,  and  she  sometimes  felt  its  palpitations.  There 
was  a  tenderness  over  the  whole  prsecordial  region,  the  catamenia 
had  continued  regular,  and  the  digestive  organs  unimpaired. 
Not  finding  any  benefit  from  a  few  doses  of  the  tartrate  of  anti- 
mony, two  leeches  were  applied  to  the  precordial  region,  and  the 
blood  flowed  six  hours,  after  which  she  was  immediately  relieved 
of  the  uneasy  feelings  and  oppression  in  the  cardiac  region,  and  a 
remarkable  diminution  in  the  frequency  and  severity  of  the  cough 
and  in  the  difficulty  of  breathing.    During  three  subsequent  days 
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she  repeated  the  antimouial  pill,  from  which  she  did  not  appear  to 
receive  any  benefit ;  and,  on  the  fifth  day  from  the  commence- 
ment of  the  treatment,  she  took  twice  a  day  the  compound  steel 
pills.  After  taking  six  of  them,  she  had  no  return  of  the  epistaxis, 
and  the  cough,  uneasy  feelings  in  the  chest,  and  beatings  of  the 
heart,  and  every  symptom  of  her  disorder  were  subdued.  She 
continued  to  take  the  steel  pills  ;  and  when  I  saw  her,  six  weeks 
from  the  commencement  of  the  treatment,  she  had  become  much 
stronger,  her  general  health  restored,  and  she  had  no  return  of 
her  complaint. 

Cases  of  Congestion  of  the  Heart  accompanied  hi/  Hamopiif^fj^ii  '• 
Case  I. — A  painter,  middle  aged,  applied  to  me  on-'awjojuit  of 
a  spitting  of  blood,  frequent  short  cough,  difficulty  Qf'.prcathing, 
with  uneasy  feelings  in  his  chest.  The  radial  pulse  AVds  small, 
and  not  increased  in  frequency,  but  there  was  a  considerable 
increase  in  the  impulse  of  the  heart.  Three  leeches  were  applied 
to  the  precordial  region,  and  repeated  in  two  days.  The  tartrate 
of  antimony,  combined  with  calomel,  was  at  the  same  time  admini- 
stered, and  after  this  treatment  was  continued  for  a  week,  the 
symptoms  were  all  subdued,  except  the  cough.  He  was  then 
ordered  squills,  combined  with  ipecacuhana  and  the  common  mer- 
curial pill,  and  this  treatment  being  continued  during  ten  days,  he 
considered  himself  convalescent,  and  used  no  further  remedies. 

Case  II. — A  young  lady  applied  to  me  on  account  of  a  teazing 
cough,  accompanied  occasionally  with  a  spitting  of  a  small  quan- 
tity of  blood,  from  which  complaint  she  liad  suffered  several 
years,  and  had  spent  six  seasons  abroad  ;  several  physicians  whom 
she  had  consulted  having  treated  her  for  pulmonary  phthisis. 
She  had  a  small  thready  but  not  a  frequent  pulse ;  and  the 
impulse  of  the  heart  was  considerably  increased.  Her  breathing 
was  slightly  embarrassed,  and  she  had  occasionally  uneasy  feelings 
in  the  chest. 

By  the  application  of  a  couple  of  leeches  on  the  cardiac  region, 
and  repeating  them  in  a  few  days,  at  the  same  time  taking  a 
dose  of  James's  powder  every  night,  the  cough  and  hemoptysis 
were  subdued,  after  which  her  general  health  and  strength  rapidly 
improved  by  the  use  of  the  compound  steel  pill ;  and  when  I 
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heard  of  her  some  time  afterwards,  her  complaint  had  not 
returned,  she  had  married,  and  was  the  mother  of  a  family. 

Case  of  congestion  of  the  heart  succeeding  hooping  cough. 
A  youth  applied  to  me  on  account  of  a  cough  with  which  he 
had  been  afflicted  since  an  attack  of  hooping  cough  five  months 
previously.  The  cough  was  dry,  came  in  paroxysms,  and  was 
troublesome  during  the  night  and  on  getting  out  of  bed.  The 
heart's  impulse  was  vigorous,  and  the  radial  pulse  small.  Two 
leeches  were  applied  to  the  prsecordial  region  in  the  evening, 
and  the  bleeding  did  not  cease  until  the  following  morning ;  a 
dose  of  James's  powder  was  taken  at  bed-time.  The  day  after  the 
leeches  were  applied  there  was  scarcely  a  vestige  of  cough 
remaining;  and  after  taking  James's  powder  for  three  nights, 
I  ordered  him  the  compound  steel  pill,  which  he  took  twice  a 
day  for  ten  days.  Since  which  he  has  had  no  return  of  the 
cough,  and  his  general  health  is  completely  restored. 

Case  of  congestion  of  the  heart  accompanied  by  hiccttp. 
A  gentleman,  fifty-five  years  of  age,  had  a  severe  apopletic 
fit,  accompanied  with  loss  of  power  of  the  left  side,  and  of  the 
intellectual  powers.  The  symptoms  were  subdued  by  small 
depletions  and  evacuants,  and  six  months  afterwards,  during  his 
convalescence,  he  was  seized  with  an  incessant  hiccup,  and  after 
having  made  use  unsuccessfully  of  a  variety  of  medicines,  my 
attention  was  directed  to  the  heart,  the  beating  of  which  was 
tumultuous.  I  ordered  him  one  grain  of  crude  opium  every  two 
hours,  and  applied  a  belladonna  plaster  to  the  prascordial  region, 
and  after  taking  two  of  the  pills  the  hiccup  did  not  return. 

Case  of  congestion  of  the  heart  accompanied  hj  muscce  volitantes. 

Mrs.  ,  in  the  forty-fifth  year  of  her  age,  applied  to  me  on 

account  of  miisccB,  which  appeared  before  the  left  eye,  along  with 
occasional  "  swimming  in  the  head."  She  is  easily  excited  and 
alarmed.  She  complained  of  uneasy  feelings  about  the  upper 
part  of  the  chest  and  root  of  the  neck ;  a  feeling  of  tightness 
accompanied  by  pain  in  the  cardiac  region,  and  a  difficulty  of 
expanding  the  chest ;  a  dry  cough  which  comes  on  in  the  morn- 
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ing  when  rising  out  of  bed,  and  which  is  sometimes  very  violent, 
and  is,  during  the  day,  more  or  less  troublesome.  Her  face  is 
flushed  and  puffy,  and  she  is  suffering  from  cold  legs  and  feet. 
The  slightest  movements  of  the  body,  or  any  mental  excitement, 
cause  palpitations,  and  these  also  she  sometimes  suffers  from 
when  in  bed.  The  radial  pulse  is  small  and  oppressed.  The 
impulse  of  the  heart  is  greatly  increased,  and  pressure  on  the 
cardiac  region  gives  pain.  The  digestive  and  uterine  systems  are 
healthy.  The  uneasy  feelings  in  the  chest  have  been  distinctly 
marked  at  least  eight  years,  and  twelve  months  ago  the  false 
images  first  appeared  before  the  left  eye. 

I  recommended  tioo  leeches  to  be  applied  to  the  cardiac 
region,  and  one  third  of  a  grain  of  the  tartrate  of  antimony 
with  rhubarb  and  soap  to  be  taken  night  and  morning.  The 
leeches  bled  profusely,  and  one  continued  to  bleed  tivenhj-six 
hours.  !Most  decided  relief  was  obtained  from  the  bleeding ;  the 
antimonial  pills  caused  no  sickness,  but  operated  frequently  and 
copiously  on  the  bowels.  She  now  took  a  dose  of  ammonia  and 
camphor  two  or  three  times  a  day ;  and  on  the  seventh  day  the 
cardiac  and  radial  pulse  had  become  quite  natural,  the  uneasy  feel- 
ings in  the  chest  and  tenderness  to  the  touch,  and  the  uneasy 
feelings  in  the  neck,  were  subdued ;  the  flushing  of  the  countenance 
had  disappeared.  She  now  discontinued  the  antimony,  and  took 
the  pill,  ferri  c.  myrrh  and  a  mixture  of  camphor,  rhubarb,  and 
■ammonia,  and  after  continuing  these  medicines  about  three  weeks, 
she  returned  home  perfectly  well  in  all  respects  except  "  the 
false  images"  which  appeared  before  her  left  eye,— these  not 
having  undergone  any  change. 

Case  of  conijestion  of  the  heart,  accompanied  with  a  loss  of  power  in  the 

fingers  of  one  hand. 

A  young  lady  of  a  pale  and  delicate  frame,  applied  to  me 
on  account  of  an  affection  of  the  right  hand,  with  which  she 
had  been  afflicted  about  eighteen  months.  All  the  fingers  and 
the  whole  hand,  as  far  as  the  wrist,  were  quite  motionless  and 
slightly  oedematous,  but  the  sense  of  touch  was  unimpaired. 
During  this  period,  the  motion  of  the  fingers  had  several  times 
returned  and  was  again  lost ;  and  in  these  different  attacks  the 
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longest  period  that  motion  was  lost  was  about  fourteen  weeks. 
She  had  used  a  variety  both  of  local  and  general  remedies,  with- 
out the  least  benefit. 

As  there  was  a  considerable  increase  in  the  impulse  of  the  heart, 
I  thought  it  possible  that  the  affection  of  the  hand  might  arise 
from  the  heart  being  congested  and  causing  some  disturbance  in 
the  circulation  of  the  motor  column  of  the  spinal  chord.  I 
recommended  her  to  lose  some  blood  from  the  vicinity  of  the 
heart.  Three  leeches  applied  to  the  cardiac  region  bled  profusely, 
and  the  motion  of  the  hand  and  fingers  was  in  a  few  days  quite 
restored. 

During  five  years  afterwards  she  had  repeated  attacks,  these 
commencing  with  an  uneasy  sensation  in  the  muscles  of  the  fore- 
arm ;  a  short  time  after  which,  the  hand  and  fingers  lost  their 
power  of  motion.  On  none  of  these  occasions  did  the  movements 
ever  return  until  leeches  were  applied  to  the  chest,  and  these 
never  fiiilcd  to  produce  the  desired  effect  in  three  or  four  hours. 
The  average  number  of  leeches  which  she  applied  were  three  on 
each  relapse,  and  during  which  time  she  kept  a  regular  account, 
— twelve  hundred  in  five  years. 

During  the  last  year  she  has  only  applied  leeches  three  times, 
and  although  the  attacks  have  been  frequent,  they  have  all 
yielded  to  dry  cupping  on  the  cardiac  region.  When  I  last  saw 
her  she  was  in  good  health,  except  being  occasionally  troubled 
with  slight  palpitation. 


CHAPTER  XXI. 


FUNCTIONAL    DISORDERS    OF    THE   HEART  FROM  A 
DIMINUTION   IN  THE  QUANTITY  OF  ITS  BLOOD. 

Effects  of  the  loss  of  blood  on  ike  heart;  syncope;  dfferent  causes  of; 
treatment  of;  ancemia,  its  symptoms  and  treatment. 

"  The  heart  acts  besj^,"  observes  Hunter,  "  with  a  moderate 
quantity  of  blood."  If  it  be  congested,  then  follow  all  those 
phenomena  which  have  been  so  fully  described;  but  if  the 
quantity  be  diminished  below  the  natural  standard,  then 
symptoms  are  developed  of  a  very  different  character. 

Tlie  effects  of  a  diminution  of  the  heart's  blood  we  have 
opportunities  of  observing,  where  a  large  quantity  has  been 
abstracted  from  the  body  artificially,  or  in  consequence  of  a 
severe  hjcmorrhage,  such  as  often  occurs  during  parturition.  In 
either  of  these  cases  the  cardiac  and  radial  pulse  at  first  become 
quickened,  and  gradually  lose  their  vigour,  until  they  can  no 
longer  be  perceived  to  beat ;  the  intellectual  powers  fade ;  after 
which  s7/?icope  supervenes. 

If  the  depletion  has  not  been  such  as  to  destroy  hfe,  the  faint- 
ing state  is  followed  by  a  series  of  phenomena,  all  which  are  the 
effects  of  those  instinctive  acts  of  the  economy,  employed  by  the 
vis  conservatrix  to  increase  the  quantity  of  blood  within  the 
heart,  and,  by  the  influence  of  the  musculo-cardiac  function, 
invigorate  the  circulation.  Hence,  fits  of  syncope  are  fre- 
quently attended  with,  or  terminate  in  vomiting,  and  sometimes 
in  convulsions  or  an  epileptic  fit."  Cuiien. 

It  may  further  be  observed,  that  a  fainting  state,  caused  by 
a  spontaneous  haemorrhage,  becomes  one  of  the  means  which 
nature  adopts  in  order  to  arrest  the  bleeding ;  for  not  only  does 
the  languid  state  of  the  circulation,  produced  by  the  loss  of 
blood,  favour  its  coagulation  and  the  formation  of  a  clot  on  the 
mouths  of  the  bleeding  vessels,  but  it  has  been  ascertained,  by 
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experiments  on  living  animals,  that  the  more  frequently  they  are 
bled,  the  more  speedily  does  the  remaining  blood  coagulate. 

It  has  been  already  stated,  that  syncope  is  one  of  those  acts 
which  are  resorted  to  by  the  economy  to  relieve  certain  dis- 
turbances of  the  heart,  the  fainting  state  causing  such  a  dimi- 
nution in  its  vigour,  and  consequently  in  the  impetus  of  the 
blood,  that  the  circulation  recovers  its  natural  state. 

There  is  another  cause  of  fainting  occasionally  observed,  which 
does  not  arise  from  the  loss  of  blood,  but  from  its  unequal  dis- 
tribution. When,  by  the  sudden  evacuation  of  the  water  in 
ascites,  the  blood  is  allowed  to  flow  into  the  vessels  from  which 
all  the  pressure  caused  by  the  distension  of  the  water  is  removed, 
the  quantity  of  blood  in  the  heart  and  large  vessels  is  pro- 
portionally diminished,  and  thus  syncope  ensues. 
Case  nar-  A  lady  who  had  immense  varicose  veins  of  both  legs,  fainted 
Lefevrey  whenever  she  was  in  the  erect  posture,  the  veins  becoming  reser- 
voirs of  a  large  quantity  of  blood ;  so  that  the  balance  of  the 
circulation  was  destroyed,  and  the  cerebro-spinal  system  deprived 
of  its  due  quantity  of  the  vital  element. 

Syncope  may  also  arise  from  a  diminution  in  the  vigour  of  the 
heart,  by  the  influence  of  the  nervous  system.    Of  this  condition 
of  the  circulation  we  daily  see  examples  ;  and  it  is  sufficient  here 
to  refer  to  observations  already  made  on  the  influence  of  the  de- 
Seepageics.  pressing  passions  in  diminishing  the  action  of  the  heart. 

The  syncope  that  is  caused  by  an  obstructed  circulation,  from 
a  change  in  the  structure  of  the  heart,  is  of  a  far  more  serious 
character  than  fainting,  either  from  a  profuse  depletion,  or  from 
mental  emotion ;  for,  if  a  fit  of  syncope  takes  place  when  the  heart's 
tissues  are  diseased,  such  interruptions  to  the  transit  of  the  blood 
through  the  heart  must  always  be  considered  as  indicating  some 
important  change  in  the  heart's  apparatus.  Hence  a  fainting 
state,  and  even  complete  syncope,  is  by  no  means  an  unfrequent 
symptom  in  many  organic  diseases  of  the  central  organ ;  and 
when  this  condition  continues  beyond  a  certain  time,  life  is  extin- 
guished ;  so  that  syncope  is  frequently  the  immediate  cause  of 
death  in  those  who  have  long  been  suffering  from  a  diseased 
heart. 

Treatment. -^In  syncope  from  the  loss  of  blood,  the  vigour  of 
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the  heart  may  be  restored  by  the  administration  of  those  remedial 
means  ■which  stimulate  the  nerves  of  the  heart,  and  hkewise  by 
those  which  increase  the  quantity  of  its  blood. 

The  first  of  these  indications  is  fulfilled  bv  stimulatins;  with 
neurotics  the  gustatory,  the  olfactory,  and  the  cutaneous  nerves, 
with  all  which  the  heart  has  an  intimate  relation.  The  second 
indication  is  accomplished  by  the  horizontal  posture,  and  by 
applying  a  ligature,  or  toiurniquet,  on  one  or  both  of  the  extremi- 
ties, in  such  a  manner  that,  by  stemming  the  vital  stream  which 
supplies  them,  more  blood  remains  in  the  heart  and  brain.  See  page  29> 

The  good  effects  of  voiniting  ought  likewise  to  be  kept  in  mind 
— an  act  which  the  economy  employs  to  restore  the  circulation  in 
syncope  :  and  for  the  same  purpose  artificial  respiration  may  be 
beneficially  employed. 

Besides  the  syncope  from  an  excessive  loss  of  blood,  other  Anemia, 
changes  are  produced  in  the  condition  of  the  heart.  Palpitation 
comes  on  more  or  less  violently,  the  respiration  is  accelerated,  both 
which  symptoms  are  greatly  increased  on  the  least  bodily  exer- 
tion or  mental  emotion.  The  cutaneous  surface  becomes  pale, 
there  is  great  general  debility,  and  ultimately  anasarca. 

These  changes  in  the  sanguiferous  system  are  not  only  the 
effects  of  a  diminished  quantity  of  the  mass  of  blood,  but  like- 
wise of  changes  in  its  quahties,  the  shock  which  the  economy 
receives  after  a  profuse  haemorrhage,  rendering  both  the  pro- 
cesses of  incretion  and  of  excretion  imperfectly  performed,  by 
which  changes  are  produced  in  the  elements  of  the  vital  fluid. 

In  the  treatment  of  such  cases,  all  those  remedial  means  should 
he  employed  which  regulate  and  improve  the  incrementitious 
processes.  Thus  stomachic  medicines  may  be  advantageously 
had  recourse  to,  in  order  to  aid  digestion ;  a  salubrious  atmo-  ^ 
sphere  will  assist  respiration ;  the  condition  of  the  cutaneous 
surface  will  be  improved  by  dermatics,  and  the  blood  itself  by  the 
administration  of  hcematics. 
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CHAPTER  XXII. 

FUNCTIONAL  DISORDERS  OF  THE  HEART  FROM  CHANGES  IN 
THE  QUALITIES  OF  THE  BLOOD. 

TTie  phenomena  and  causes  of  changes  in  the  qualities  of  the  blood;  the 
numerous  changes  in  the  blood  disturb  the  heart,  and  Wieivise  the  different 
si/stems  of  the  animal  caconomy ;  the  humoral  pathology  founded  on  these 
changes  of  the  blood ;  influence  of  the  digestive,  respiratory,  and  cutaneous 
systems  in  chajiging  the  blood;  other  causes  by  which  the  blood  is  vitiated; 
how  minute  jyortions  of  extraneous  matters  change  the  blood  illustrated  in 
inorganic  fluids;  rapidity  of  these  changes;  the  nature  of  the  changes  of 
the  blood  little  understood ;  the  limited  aid  which  has  been  derived  from 
chemical  science ;  importance  of  chemistry  and  j)h>jsiology  combined;  the 
symptoms,  diagnosis,  prognosis,  and  treatment  of  the  functional  diseases  of 
the  heart  caused  by  changes  in  the  blood. 


The  numer- 
ous changes 
in  the  blood 
which  dis- 
turb the 
heart. 


General  ob-  We  come  next  to  consider  the  functional  disorders  of  the  heart, 
servations. 

which  are  caused  by  changes  in  the  qualities  of  the  blood ;  for 
however  frequent  may  be  those  functional  diseases  which  arise 
from  changes  in  the  blood's  quantities,  yet  far  more  numerous 
are  those  which  are  produced  by  changes  in  the  qualities  of  that 
vital  fluid. 

And  when  we  contemplate  the  vast  number  of  changes  which 
the  blood  must  necessarily  undergo,  from  differences  in  the  qua- 
lities of  the  elements  with  which  it  is  supplied  at  different  times, 
and  from  differences  in  the  manner  in  which  the  processes  are 
performed  in  the  vital  laboratory,  disturbances  in  the  functions 
of  the  heart  must  be  constantly  taking  place. 

We  cannot  contemplate  the  functional  disorders  of  the  heart, 
that  are  caused  by  changes  in  the  blood,  witliout  being  at  the 
same  time  impressed  with  the  disturbances  which  these  changes 
See  page  302.  create  in  other  systems  of  the  economy  :  for  in  hke  manner  as  it 
has  been  shown,  that  there  is  a  general  law  by  which  some  medi- 
cinal bodies  act  upon  certain  organs,  so  it  appears  as  regards  the 
presence  of  any  noxious  elements  in  the  blood,  each  of  these 
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creating  disease  in  a  particular  organ.  Thus  the  Uver  is  affected 
in  some,  the  spleen  in  other  fevers  ;  and  the  mucous  membrane 
of  the  intestinal  canal  suffers  in  Cholera. 

We  must  not,  therefore,  view  the  functional  disorders  of  the 
heart  produced  by  changes  in  the  blood,  in  an  isolated  manner, 
for  it  is  legitimate  to  infer  that  not  only  particular  organs  are 
deranged,  but  that  the  presence  of  the  vitiated  fluid  will  influence 
more  or  less  the  whole  sanguiferous  system.  "  The  poison  itself  ^I^J^y^l^^^ 
is  the  remote,  but  the  vitiated  state  of  the  blood,  produced  by 
the  poison,  is  the  immediate  cause  of  fever ;  as  certain  as  the 
narcotic  poisons  when  injected  into  the  veins,  constantly  destroy 
the  vitality  of  the  blood  and  cause  death." 

It  was  from  these  changes  in  the  qualities  of  the  blood  the  school  origin  of  the 
of  the  "Humoral  Pathol  ologists"  was  founded,  and  however  erro-  thoiogy. 
neous  may  have  been  some  of  the  conjectures,  and  however  hypo- 
thetical some  of  the  doctrines  of  its  disciples,  regarding  the  nature 
of  these  changes,  there  cannot  be  a  doubt  but  that  essential  altera- 
tions in  the  qualities  of  the  blood  do  take  place  in  many  diseases, 
and  that  the  blood  exercises  an  extensive  influence  not  only  on 
the  functions  of  the  heart,  but  also  upon  the  whole  animal 
economy ;  affording  incontrovertible  evidence  of  the  truth,  that 
changes  in  the  quality  of  the  blood,  or  "errors  in  the  fluids," 
are  the  proximate  cause  of  diseases. 

Before  proceeding  further,  it  may  be  well  to  observe,  that  in  Differences 
speaking  of  the  blood  in  these  pages,  the  arterial  blood  is  meant  and  venous 
to  be  understood,  unless  the  venous  be  distinctly  specified ;  for,  in 
most  physiological  and  pathological  writings,  the  kind  of  blood 
is  seldom  mentioned.  This  is  much  to  be  regretted,  as  there  are, 
doubtless,  essential  differences  in  the  two  bloods,  though  chemical 
science  has  not  yet  determined  many  of  them.  The  differences 
in  the  arterial  blood  is  the  cause  of  many  diseases ;  whereas, 
the  venous  blood,  having  passed  through  the  various  secreting 
organs,  must  essentially  differ  from  the  arterial  blood,  from  the 
vital  processes  which-  each  organ  performs.  It  is  also  to  be 
taken  into  consideration,  that  almost  all  the  experiments  on 
the  human  blood  have  been  made  on  blood  taken  from  veins 
in  the  arm;  thus  rendering  it  impossible  to  draw  any  general 
conclusions  on  the  nature  even  of  the  venous   blood.  The 
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opportunities  of  analyzing   the  arterial  blood  have  not  all 
been  taken  advantage  of;  and,  though  the  menstrual  flux  has 
Brand.        bg^j^  carefully  examined,  there  has  been  no  minute  analysis  yet 
made  of  the  hsemorrhoidal  flux,  or  of  the  blood  of  epistaxis 
and  hcEmoptysis. 

Causes  which      So  numcrous  being  the  chanees  produced  in  the  blood  even 

change  the  °  .  ,       ,  .  i      i  i 

blood.  when  the  body  may  properly  be  considered  in  a  state  or  healtl), 
we  are  led  to  anticipate  that,  by  the  varied  disturbances  of  the 
digestive,  respiratory,  and  cutaneous  systems,  changes  will  take 
place  in  the  qualities  of  the  vital  fluid  which  cannot  fail  to  pro- 
duce corresponding  derangement  in  the  functions  of  the  heart ; 
and  although  the  nature  of  these  changes  have  not  been  defined, 
we  cannot  doubt  of  their  existence. 
t^he^digeTtivo  '^^^^  digestive  apparatus,  whether  from  a  disordered  condition 
the  Wood"''  of  its  own  functions,  or  from  receiving  improper  food,  will 
eliminate  chyle  of  an  unhealthy  character,  which,  after  being 
mixed  with  the  blood,  must  not  only  taint  the  sanguiferous 
system,  but  influence  the  functions  of  particular  organs. 

Thus,  when  the  salivary  glands,  the  pancreas,  or  the  liver,  do 
not  duly  perform  their  functions,  the  changes  in  the  different 
fluids  which  they  secrete  must  alter  the  quality  of  the  chyle, 
and  consequently  produce  changes  in  the  blood.  So  likewise 
differences  in  the  qiiantity  and  quality  of  the  food,  will  produce 
no  less  important  changes  in  the  incretions.  On  these  differences 
is  founded  the  whole  system  of  dietetics.  Living  upon  salted 
meats  alone,  or  upon  sugar,  or  alhumen,  materially  injures  the 
health  by  the  changes  they  produce  in  the  blood. 

The  eff'ects  of  derangements  of  the  excrementitious  processes  in 
contaminating  the  blood  and  disturbing  the  functions  of  the 
heart,  are  equally  striking:  for  when  the  excretions  are  not 
separated  from  the  blood,  the  vital  fluid  remains  permanently 
vitiated,  disturbing  not  only  the  functions  of  the  heart,  but  those  of 
the  whole  sanguiferous  system.  Of  this  we  have  abundant  proofs, 
Avhen  excrementitious  matters  are  detained  in  the  alimentary  canal. 
Effects  of  (he  Or  wheii  excrementitious  matters  have  been  separated  from  the 
of  excreted  blood,  and  afterwards  re- absorbed  and  mixed  with  the  vital  fluid, 
remarkable  disturbances  take  place  in  the  sanguiferous  system. 
Thus,  in  long  retentions  of  xirine,  during  which  the  secretion  is 
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not  only  dimiuislied,  but  urine  contained  within  the  l)ladder  is 
reabsorbed  and  mixed  with  the  blood,  the  functions  of  the  heart 
become  deranged,  great  excitement  being  created  throughout  the 
whole  system  ;  and  those  who  die  from  retention,  perish  not 
from  disease  of  the  bladder,  but  from  the  poisonous  effects  of  the 
urine  which  is  mixed  with  the  vital  element. 

The  absorption  of  inirident  matter  is  no  less  injurious  ;  and 
when  the  blood  becomes  contaminated  with  it,  the  frequency  of 
the  heart's  action  is  increased,  and  the  patient  becomes  hectic. 
The  same  phenomena  as  those  produced  by  the  rcabsorption  of 
other  excretions  are  also  observed  in  jaundice,  where  the  bile, 
after  it  has  been  secreted  is  reabsorbed,  and  mixed  with  the 
general  mass  of  blood ;  and,  when  the  milk  has  not  been  se- 
creted from  the  mamma,  and  reabsorbed  and  mixed  with  the 
blood,  the  circulation  is  greatly  disturbed. 

The  organs  of  respiration,  either  from  an  imperfection  in  their  innuenceof 
function,  or  from  noxious  ingredients  in  the  air  which  is  inspired,  torj'orsatfs'. 
must  cause  changes  in  the  qualities  of  the  blood ;  which  changes 
will  not  only  derange  the  functions  of  the  heart,  but  produce 
injurious  effects  on  the  w-hole  animal  economy. 

As  the  qualities  of  the  chyle  are  modified  by  differences  in  the  [jle^puf^j," 
mode  in  which  the  digestive  function  is  performed,  so  we  may  ^P^y  °^^°n>- 
anticipate  that  the  ingredients  in  the  atmosphere  which  are  ab- 
sorbed by  the  lungs  will  not  always  be  the  same,  but  will  differ, 
according  to  the  condition  of  the  pulmonary  apparatus  ;  and  that 
the  lungs  will  separate  from  the  air  different  elements,  just  as 
the  digestive  canal  separates  different  ingredients  from  the  ali- 
ment. And,  as  differences  in  the  qualities  of  the  food  cause 
changes  in  the  chyle,  so  it  will  ha})pcn  that  differences  in  the 
atmospheric  air  will  create  corresponding  changes  in  the  pul- 
monary absorption. 

These  various  changes  in  the  blood  which  must  necessarily  Their  nature 

^  _  _  _  not  ex- 

take  place  in  the  lungs,  both  in  health  and  disease,  have  hitherto  plained. 

evaded  chemical  research.  That  they  do  not  depend  upon  dif- 
ferences in  the  proportion  of  oxygen  ajid  nitrogen  contained  in 
the  air  is  quite  certain,  for  this  never  varies  in  any  place  or  in  any 
climate ;  the  arterial  blood,  however,  has  not  always  been  found 
to  «ontain  the  same  proportion  of  tliesc  elements. 
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Changes  in 
the  pulmo- 
nary exha- 
lation. 


Influence  of 
the  cutane- 
ous system 
on  the  blood. 


Other  causes 
of  changes  in 
the  blood. 


From  organic 
diseases. 


From  organic 
diseases  of 
the  heart. 


And  from 
malforma- 
tion. 


Besides,  there  are  constituents  iu  the  atmosphere,  the  presence 
of  which  we  only  know  of  by  their  noxious  influence  on  the 
animal  economy,  and  which  influence  must  be  the  result  of 
changes  which  they  produce  in  the  blood.  The  paroxysms  of 
asthma,  the  rheumatic  pains  that  afflict  many  persons  upon  every 
change  in  the  air,  and  the  history  of  epidemic  diseases,  are  all 
striking  examples  of  atmospheric  agencies. 

The  functions  of  the  heart  are  likewise  modified  by  changes 
iu  the  excrementitious  processes  which  are  performed  by  the 
respiratory  apparatus,  and  when  the  pulmonary  excretions  are 
not  duly  separated,  the  blood  becomes  tainted,  creating  disturb- 
ances throughout  the  sanguiferous  system. 

The  cutaneous  sj'^stem  contributes  also  an  important  share  in 
modifying  the  qualities  of  the  blood,  both  from  the  matters 
which  it  absorbs,  and  from  those  which  it  separates  and  discharges 
from  the  sj'^stera.  When  either  of  these  functions  of  the  skin 
are  interrupted,  or  not  duly  performed,  the  blood  becomes  more 
or  less  vitiated,  and  corresponding  derangements  take  place  in  the 
action  of  the  heart. 

Besides  the  multiplied  changes  in  the  blood,  arising  from 
the  derangement  of  the  digestive,  respiratory,  and  cutaneous 
systems,  there  are  also  other  causes  which  contaminate  the  vital 
fluid. 

Whenever  the  function  of  any  organ  of  the  body  is  deranged, 
changes  almost  always  take  place  in  the  qualities  of  the  blood  ; 
and  thus  the  pale,  squalid  appearance  of  the  cutaneous  surface, 
as  well  as  the  disturbed  heart,  are  most  striking  characters  of 
some  organ  being  diseased  by  a  vitiated  blood. 

Changes  in  the  blood's  qualities  also  accompanj^  many  diseases 
of  the  tissues  of  the  heart  as  well  as  disorders  of  its  functions, 
and  there  are  serious  disturbances  in  the  action  of  the  heart  in 
many  of  those  cases  of  malformation,  where  the  venous  and 
arterial  bloods  ai'e  mixed. 

Besides  these  changes,  all  of  which  disturb  the  heart's  functions, 
the  blood  is  also  contaminated  in  specific  diseases,  as  iu  scrofula, 
syphilis,  and  in  the  exanthemata.  Also  in  ancemia  the  blood  is 
changed  from  an  imperfection  in  some  of  the  incrementitious 
processes ;  and  when  the  lungs,  the  digestive  organs,  or  the  skin, 
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are  diseased,  the  imperfect  manner  in  which  their  functions  are 
performed,  produce  changes  in  the  blood.  i 
Numerous  as  these  manifest  causes  are  which  alter  the  blood,  ^'^o*   ,  , 

'   changed  by  ' 

there  are  none  of  them,  however  inconsiderable  they  may  appear,  minute  por- 

,  J        J     srr      '  tions  of  mat- 

which  will  not  exercise  a  more  or  less  important  influence  on  the  ter. 
functions  of  the  heart.  This  we  may  venture  to  conclude  from 
analogy,  comparing  the  effect  of  very  minute  portions  of  some 
medicinal  substances  cn  the  human  body,  with  the  extensive 
chemical  changes  of  inorganic  fluids,  produced  by  apparently 
inadequate  causes. 

The  effect  of  a  small  quantity  of  certain  substances,  such  as  Thus  uius- 

trated. 

of  yeast ;  on  comparatively  large  quantities  of  matter,  trans- 
ferring it  into  new  compounds,  shows  how  minute  a  portion  of 
certain  substances  introduced  by  the  lungs  or  absorbed  by  the  l 
alimentary  canal,  or  by  the  skin,  may  cause  a  complete  trans- 
formation of  the  whole  mass  of  the  vital  fluid ;  and,  in  like  , 
manner,  as  the  slightest  chemical  action — the  mere  contact  of 
atmospheric  air  excites  a  new  arrangement  of  all  the  atoms  of  j 
dead  animal  matter  whilst  undergoing  decomposition,  it  is  legiti-  Liebig. 
mate  to  conclude  that  changes  in  the  blood  may  be  effected  by  ' 
equally  slight  causes. 

"  A  little  leaven  leaveneth  the  whole  lump." 

Further,  when  we  consider  how  exceedingly  minute  the  portion  Nature  of 
of  any  noxious  matter  in  the  atmosphere  may  be  by  which  the  ingredients 
whole  mass  of  blood  can  be  contaminated,  it  was  not  to  be  mined.'^*'^'^ 
expected  that  such  ingredients  could  be  separated.  The  chemical 
philosopher  has  not  been  able  to  obtain  from  the  blood  those 
elements,  so  as  to  ascertain  their  nature,  more  than  he  has  suc- 
ceeded in  separating  the  molecules  of  an  odorous  substance, 
as  those  of  musk,  diffused  through  a  large  bulk  of  air,  though  of 
their  presence  we  have  mdubitable  testimony  by  the  sense  of 
smell. 

The  nature  of  the  processes  performed  by  the  various  organs, 
from  the  time  when  the  incretions  enter  the  blood,  until  the 
excretions  are  separated  from  it,  not  having  been  explained,  we 
could  not  anticipate  that  the  elements,  quahtative  and  quanti- 
tative, with  which  the  blood  is  furnished,  would  be  accurately  | 
ascertained,  nor  could  we,  without  a  previous  knowledge  of  the  ' 
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nature  of  these  varied  constituents  of  the  blood,  refer  changes  of 
the  heart's  functions  to  corresponding  changes  in  the  blood's  ' 
qualities. 

In  a  few  instances  this  has  certainly  been  accomplished.  One  of 
the  most  remarkable  changes  of  the  blood,  accompanied  by  a 
great  increase  in  the  heart's  action,  is  in  chlorosis,  in  which  ^ 
disease  there  is  a  diminution  in  the  proportion  of  the  red  globules. 
In  other  diseases,  where  the  heart's  action  is  deranged,  such  as 
rheumatism,  there  is  an  increase  in  the  proportion  of  Jibrine.  In 
the  Asiatic  Cholera  there  is  a  diminution  in  the  proportion  of 
serum  J  whereas  in  scurvy,  and  after  violent  muscular  exertions. 

Seepage  114.  the  blood  loscs  its  coagulatijig  power;  and  a  similar  change 
takes  place  from  mental  emotions,  and  from  the  influence  of 

Rapidity  of  electricity. 

changes.  t<      interrogate  Nature,"  observes  an  enlightened  philosopher, 

let  us  carefully  distinguish  those  effects  which  belong  to  the 
chemical,  from  those  which  depend  upon  the  vital  power,  and  we 
shall  then  be  in  the  right  channel  for  obtaining  an  insight  into 
the  latter.  By  this  method  of  investigating  Nature,  we  shall 
arrive  at  a  clear  comprehension  of  the  metamorphoses  which  the 
aliments  undergo  in  the  living  body,  and  of  the  action  of  j 

Liebig.        remedies."  I 
It  may  here  be  noticed,  the  remarkable  rapidity  with  which  ' 
changes  are  produced  in  the  blood,  and  which  is  so  manifest  in 
the  development  of  many  diseases.     The  short  space  of  time  \ 
that  is  required  to  contaminate  the  whole  mass  by  the  inhalation  j 
of  miasmata,  and  by  the  inoculation  of  some  specific  diseases,  has 
in  this  respect  a  strict  analogy  to  the  process  of  fermentation,  or 
the  sudden  decomposition  of  organic  substances  after  death. 

Symptoms  and  Diagnosis. — Though  we  may  not  be  able  to  dis-  j 
criminate  the  symptoms  of  those  functional  disturbances  of  the 
heart  which  are  caused  by  changes  in  the  blood's  qualities,  it  is 
of  primary  importance  to  distinguish  them  from  those  which  are 
the  effects  of  an  increase  in  its  quantity,  or  from  morbid  changes 
in  the  heart's  tissues.  That  such  discrimination  is  no  easy  task 
there  cannot  be  a  more  convincing  proof  than  the  numerous 
errors  in  diagnosis  which  are  daily  committed,  and  the  dubious 
opinions  so  frequently  given  by  intelligent  observers. 
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The  physiological  symptoms  of  the  disturbances  of  the  heart  tih-  physio- 
caused  by  changes  in  the  blood,  are  such  as  may  be  anticipated  symptoms, 
would  arise  from  the  different  systems  of  the  economy  being  sup- 
plied with  a  vitiated  blood. 

The  influence  of  an  unhealthy  blood  has  a  powerful  effect  on 
the  cerebro- spinal  system.  The  intellectual  powers  become  in 
most  instances  excited,  the  mind  irritable,  and  sleep  imperfect  or 
interrupted ;  but  when  an  excretion,  such  as  bile,  has  been  reab- 
sorbed and  mixed  with  the  blood,  tlie  mind  becomes  sluggish  and 
inert,  and  there  is  general  debility  and  emaciation. 

The  functions  of  the_  respiratonj  organs  will  depend  on  the 
changes  in  the  blood  that  are  caused  by  errors  in  the  incre- 
mentitious  and  in  the  excrementitious  processes  of  the  digestive 
and  cutaneous  systems,  as  in  either  case  the  lungs  will  be  required 
to  assist  in  performing  the  imperfect  functions  of  these  organs. 

The  condition  of  the  diyestive  organs  will  greatly  contribute  in 
assisting  a  correct  diagnosis  to  be  formed  of  the  natui-e  of  the 
disorders  of  the  heart's  functions  ;  and,  as  T  formprly  observed, 
those  generally  who  have  an  organic  affection  of  the  heart  have 
seldom  the  digestive  organs  much  deranged  ;  so  when  these  are 
disordered  along  with  a  derangement  in  the  heart's  functions  we 
may  suspect  that  the  affection  of  the  heart  is  sympathetic. 

The  cutaneous  system,  from  its  connextion  with  the  heart,  must 
necessarily  participate  in  its  diseases.  Accordingly,  we  find  that 
in  the  functional  diseases  caused  by  changes  in  the  blood,  the 
cutaneous  surface  exudes  a  vitiated  perspiration,  becomes  pale 
and  bloodless,  or,  as  in  the  morbus  cerideus,  the  skin  acquires  a 
deep  crimson  hue. 

The  anatomical  symptoms  of  the  disorders  of  the  heart's  func-  The  .mato- 
tions  from  changes  in  the  blood  demand  an  attentive  scrutiny^  lomsl  '^^ 
the  more  especially  as  these  are  so  apt  to  be  mistaken  for  the 
symptoms  of  some  organic  mischief. 

Inmost  cases  both  the  inqmlse  and  the  frequency  of  the  heart's 
contractions  are  increased,  and  sometimes  the  force  is  so  much 
augmented  as  to  cause  the  pulsations  to  be  perceptible  to  the 
patient. 

To  express  a  beating  of  the  heart  sufficiently  intense  to  be  felt 
by  the  patient,  the  term  palpitation  has  usually  been  employed, 
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and  great  confusion  has  arisen  in  systems  of  nosology,  from  this 
symptom  having  been  adopted  as  a  generic  term,  and  comprising 
imder  it  many  different  disorders  of  the  heart ;  just  as  headache 
has  been  used  to  denote  not  only  a  symptom,  but  a  genus  of 
Cuiien's  disease. 

wosoiogy.  Palpitation  is  indeed  so  common  a  symptom,  that  few  affected 
with  a  disordered  heart  have  not,  at  one  time  or  other,  suffered 
from  it, — an  increase  in  the  heart's  impulse  being  a  frequent 
indication  both  of  organic  and  functional  diseases. 

The  disturbances  that  take  place  in  the  heart's  functions  from 
changes  in  the  blood,  are  in  many  instances  accompanied  with 
changes  in  the  sounds ;  and  this  may  be  anticipated  when  we 
recollect  that  as  the  sounds  depend  upon  the  currents  of  the 
blood  passing  through  the  heart's  cavities,  any  change  in  its 
function  which  alters  the  currents  must  necessarily  change  the 
sounds.  On  this  principle  I  would  account  for  the  "bellows 
sound"  so  often  observed  in  ansemia,  caused  from  excessive 
haemorrhage,  and  also  in  chlorosis.  But  the  "  bellows  sound  " 
in  functional  disorders  of  the  heart  must  be  estimated  as  a  diag- 
nostic sign  with  great  caution,  as  it  is  met  with  in  many 
very  different  morbid  conditions  of  the  heart,  so  that  we  can 
draw  no  certain  conclusion  from  its  presence.  In  forming  a 
diagnosis,  special  care  must  be  taken  in  each  case  to  view  the 
whole  assemblage  of  symptoms,  physiological,  as  well  as  anatomi- 
cal, by  which  alone  we  can  be  enabled  to  refer  the  morbid  sound 
to  a  functional  or  to  an  organic  disease. 

"  The  different  signs  furnished  by  auscultation  in  order  to  dis- 
tinguish an  organic  affection  of  the  heart,  may  be  manifested 
when  no  such  affection  exists.    On  the  other  hand,  it  is  no  less 
certain  that  the  affection  may  be  very  grave,  and  nevertheless  it 
Andr«]        cannot  be  revealed  by  auscultation." 

The  permanency  of  the  symptoms  is  an  important  diagnostic 
character  ;  for  in  the  disturbances  of  the  heart's  functions,  where 
there  is  a  change  in  the  blood,  there  is  necessarily  an  increasing 
interruption  of  the  circulation  ;  whereas,  in  symptomatic  affec- 
tions the  symptoms  vary  exceedingly  in  their  intensity  and 
duration,  and  even  cease  altogether  for  a  certain  time,  assuming  a 
paroxysmal  character. 
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Prognosis. — In  no  diseases  is  a  correct  prognosis  more  desirable 
than  in  those  of  the  heart ;  for  whenever  the  attention  of  ajpatient 
has  been  directed  to  the  condition  of  this  organ  he  becomes  ex- 
tremely anxious  to  know  not  only  the  probable  results,  but  the 
nature  of  the  disorder, — whether  it  be  organic  or  merely  func- 
tional; and  I  have  already  pointed  out  the  line  of  conduct  which 
the  practitioner  should  pursue  in  the  moral  treatment  of  the  sick.  See  page  281. 

The  functional  diseases  which  we  have  now  been  considering: 
however  severe  and  alarming  they  may  sometimes  become,  are  yet 
seldom  of  a  dangerous  character  ;  and  many  people  pass  through 
a  long  life  suffering  from  such  affections,  ultimately  perishing 
from  some  malady  unconnected  with  the  organs  of  circulation. 

Treatment. — So  numerous  being  the  changes  to  which  the 
blood  is  liable,  we  sec  how  important  it  must  be  in  the  treatment 
of  those  disturbances  of  the  heart  depending  upon  such  changes 
to  be  able  to  detect  what  are  the  organs  or  system  of  organs 
which  cause  the  alterations  in  the  qualities  of  the  vital  fluid ; 
for  to  such  organs  ought  the  chief  remedial  means  be  directed. 

The  management  of  the  digestive  organs  must  always  be  of 
primary  importance,  commencing  with  such  means  as  will  contri- 
bute to  the  formation  of  good  chyle, — a  judicious  system  of 
dietetics.  From  the  constant  changes  in  the  blood  which  de- 
rangements in  the  incrementitious  and  in  the  excrementitious 
processes  create,  must  arise  those  varied  feelings  of  health  and  of 
mental  and  bodily  activity  which  we  all  daily  experience.  Hence 
the  importance  of  regulatmg  the  diet,  and  the  power  we  have 
to  preserve  both  mental  and  corporeal  vigour. 

As  the  fibrine  is  abundant  in  proportion  to  the  strength  of  the 
body,  so  in  the  treatment  of  those  diseases  where  there  is  that 
feeble  state  of  the  frame  which  indicates  a  diminution  of  fibrine, 
we  can  supply  the  system  with  the  kind  of  food  which  contains  a 
large  proportion  of  that  constituent  of  the  blood. 

Of  no  less  importance  will  be  an  appropriate  use  of  stomachics, 
hepatics,  and  purgatives ;  and  their  administration  should  be 
conducted  according  to  the  principles  which  have  been  already 
pointed  out,  and  by  an  attentive  discrimination  of  the  peculiarities  Socchap.viu 
of  each  case. 

There  are  also  changes  in  the  blood,  which  can  be  corrected  by 
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diuretics  and  by  dermotics,  the  mode  of  administering  which  has 
Seepage    .  also  been  explained. 

Besides  the  means  necessary  to  improve  and  regulate  both  the 
incrementitious  and  excrementitious  processes,  those  medicines 
■which  change  the  constituents,  or  which  correct  any  vitiated 
conditions  of  the  blood,  are  essential  auxiliaries  in  the  treatment 
of  the  heart's  functional  diseases  ;  and  although  the  operation  of 
particular  medicines  cannot  be  explained,  yet  experience  has 
taught  that  some  functional  aliments  of  the  heart,  produced  by 
changes  in  the  blood,  are  relieved  by  particular  medicinal  sub- 
stances. Thus  the  curative  effects  of  the  alkalis,  and  of  iodine, 
as  well  as  of  some  vegetable  substances,  as  sarsaparilla  and 
Dalcamara,  cinchona,  in  gouty,  rheumatic,  syphilitic,  and  scro- 
fulous affections,  and  the  benefit  of  preparations  of  iron  and 
copper,  in  chlorosis  and  anaemia,  are  all  perfectly  established. 

But  the  vitiated  elements  in  the  blood  which  constitute  diseases 
not  having  been  revealed,  it  could  not  be  anticipated  that  Thera- 
peutic agents  could  have  been  suggested  by  which  the  unhealthy 
ingredients  which  the  blood  might  contain  could  have  been 
decomposed  or  rendered  harmless ;  and  when  we  reflect  how  ex- 
ceedingly minute  are  the  quantities  of  matter  by  which  the  blood 
may  be  changed,  and  how  incomprehensible  are  the  processes  of 
the  vital  laboratory,  it  need  not  be  wondered  at  that  a  knowledge 
of  the  nature  of  such  noxious  ingredients  in  the  blood  should 
have  been  found  beyond  the  reach  of  human  investgation. 

In  fine,  though  we  have  legitimate  grounds  for  rejecting  the 
hypothetical  doctrines  of  Booerhaave,  and  the  untenable  notions 
which  the  humoral  pathologists  entertained  of  an  alkalisency, 
acidity,  acrimony,  and  putrescence  of  the  fluids,  it  must  be 
acknowledged  that  even  up  to  the  present  day  neither  physio- 
logical nor  chemical  science  have  been  able  to  explain  the  true 
nature  of  the  changes  which  the  blood  undergoes  both  in  health 
and  in  sickness. 

Although  the  altered  state  of  the  blood  may  have  been  the 
primary  cause  of  a  disordered  action  of  the  heart,  it  also  happens 
that  the  interior  surface  of  the  heart's  parieties  sometimes  becomes 
more  or  less  irritable,  so  that  neurotics  should  in  such  cases  be 
given,  in  order  to  allay  the  irritability  of  the  endocardium.  For 
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in  like  manner  as  an  alkaline  medicine  combined  with  opium 
allays  both  a  morbid  secretion  from  the  kidneys  and  an  irritable 
state  of  the  bladder,  or  that  tenesmus,  is  subdued  by  opiates, 
whilst  appropriate  medicines  are  given  to  correct  the  morbid 
secretions  of  the  alimentary  canal,  so  will  neurotics,  especially 
camphor,  ammonia,  and  hydrocyanic  acid,  be  advantageously 
combined  with  hcematics  in  the  treatment  of  functional  dis- 
turbances of  the  heart. 

Much,  too,  depends  on  the  air  which  we  breathe ;  for  as  I 
have  already  mentioned,  notwithstanding  the  atmospheric  air 
contains  the  same  proportion  of  oxygen  and  nitrogen  in  all  situa- 
tions, yet  there  are  other  elements  which,  although  they  have  not 
been  defined,  undoubtedly  exist,  and  have  a  great  influence  upon  Seepage459. 
the  animal  ceconomy. 

In  the  treatment  of  functional  disorders  of  the  heart,  we  ought 
not,  therefore,  to  neglect  the  benefit  which  may  be  derived  from 
the  changes  on  the  vital  element  which  are  produced  by  climate. 

"  The  national  character  and  the  mere  grave  and  gay  disposi- 
tions of  men  are  dependent,  in  a  very  high  degree,  on  climatic 
influence.  The  poetry  of  the  Greeks,  and  the  ruder  songs  of  the 
primitive  northern  nations,  owe  great  part  of  their  peculiar  cha- 
racters to  the  aspect  of  the  plants  and  animals  seen  by  the  bard  Humboldt's 
and  the  mountains  and  valleys  which  surround  him,  and  to  the  my^of  plants, 
air  which  he  breathed." 

When  tlie  functions  of  the  heart  have  been  disordered  from  the 
blood  being  changed,  there  must  sometimes  be  more  or  less 
difference  in  the  quantity  contained  in  the  heart's  cavities  ;  and 
in  such  cases  great  benefit  will  be  derived  by  the  abstraction  of  a 
small  quantity  of  blood  by  leeches,  from  the  precordial  region. 
Should  even  the  quantity  of  blood  within  the  heart  not  be  greater 
than  what  is  required  for  health,  yet  that  quantity  may  be 
superabundant  in  disease,  so  that  the  abstraction  of  a  portion  of 
it  would  be  useful. 

The  employment  of  bloodletting  in  cases  of  this  description  is, 
indeed,  a  nice  point  to  determine.  But  whenever  the  propriety 
of  the  measure  becomes  a  matter  of  doubt,  it  is  generally  a  safe 
rule  to  adopt  the  depletion,  the  application  of  a  few  leeches  not 
being  likely  to  do  much  harm ;  whereas  the  loss  of  a  small  quan- 
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tity  of  blood  may  be  essentially  beneficial.  There  is  one  symp- 
tom iu  the  maladies  which  we  are  considering,  which  I  would 
venture  to  affirm  seldom  fails  to  point  out  the  propriety  of  ab- 
stracting blood.  Whenever  a  spontaneous  haemorrhage  has  taken 
place  from  the  sethmoidal,  from  the  pulmonary,  or  from  the 
hsemorrhoidal  vessels,  it  may  be  considered  as  an  effort  of  the 
vis  7nedicatrix  to  relieve  congestion,  and  in  such  cases  the  appli- 
cation of  one  or  two  leeches  to  the  precordial  region  will  seldom 
fail  to  assist  in  relieving  the  heart.  "  My  son,"  says  Wierius, 
"  while  at  Bologna,  pursuing  his  studies,  had  this  afflicting  pal- 
pitation, accompanied  with  a  capricious,  frequent,  and  intermitting 
pulse  ;  but  by  bleeding,  which  the  older  physicians  never  neg- 
lected, and  care,  and  relaxation  from  his  studies,  he  got  quite 
well." 

On  the  other  hand,  serious  mischief  has  often  arisen  from  the 
improper  use  of  bloodletting ;  a  tumultuous  action  of  the  heart 
and  uneasy  sensations  in  the  head,  produced  by  a  diminished 
proportion  of  arterial  blood  having  often  led  the  incautious 
physician  to  abstract  blood,  the  effect  of  which  has  been  to  lesson 
in  place  of  adopting  those  means  which  would  increase  the  action 
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CHAPTER  XXIII. 


FUNCTIONAL     DISEASES    OF    THE    HEART    FROM  DISORDERS 
OF  THE  NERVOUS  SYSTEM. 

Phenomena  and  causes  of  the  nervous  affections  of  the  heart;  they  arise 
either  from  disturbances  in  the  nervous  centres,  or  in  the  ganglionic  nerves ; 
general  character  of  these  two  classes  of  nervous  affections;  affections  of 
the  heart  caused  by  diseases  of  the  cardiac  nerves ;  these  nerves  are  both 
seyisory  and  motor ;  illustrated  in  angina  pectoiis  and  palpitation;  patho- 
logical inferences ;  affections  of  the  heart  caused  by  disturbed  associations 
of  the  nerves  of  the  ganglionic  system ;  their  physiological  and  anatomical 
symptoms;  diagnosis  and  treatment ;  the  sympathetic  affections;  their 
symptoms,  diagnosis,  and  treatment. 

Hitherto  our  inquiries  have  been  directed  to  those  diseases  in  General  ob- 
the  heart's  functions  which  are  produced  by  changes  in  the  quan- 
tities  and  in  the  quahties  of  the  vital  fluid  ;  but  there  remains  to 
be  considered  another  class  of  functional  disorders,  which  depend 
upon  the  influence  of  the  nervous  system — an  influence  which  is 
exercised  on  the  heart  either  directly  by  the  cerebro-spinal 
nerves,  or  through  the  medium  of  that  sympathy  which  subsists 
between  the  heart  and  the  other  organs  with  which  it  is 
associated  by  the  ganglionic  nerves. 

Derangements  in  the  heart's  functions  from  diseases  of  the  Two  classes 
nervous  system  may  be  therefore,  it  appears  to  me,  with  propriety  cusaffSns 
subdivided  into  two  classes.  of  the  heart. 

In  the  first  class,  the  action  of  the  heart  is  deranged  by  the 
morbid  conditions  of  the  nerves  of  the  cerebro-spinal  system  ; 
and  in  the  second  class,  by  disturbed  associations  of  the  nerves 
of  the  ganglionic  system. 

This  arrangement,  I  think,  will  be  found  practically  useful,  and  Bichat 
not  inconsistent  with  physiological  science ;  for,  though  some  rale.**' 
may  not  admit  that  there  are  two  distinct  systems  of  nerves,  and 
that  the  ganglionic  is  not  independent,  but  is  subordinate  to  the 
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See  Chap. 
VIII. 

Influence  of 
the  cerebro- 
spinal sys- 
tem, 


and  of  tlie 
ganglionic 
system. 


See  page  110. 


And  of  the 

cardiac 

nerves. 


The  cardiac 
nerves  are 
both  sensory 
and  motor. 


cerebro-spinal  system,  yet,  in  a  pathological  point  of  view,  they 
ought  to  be  considered  as  separate  and  distinct ;  diseases  in  the 
one  taking  place  from  the  great  nervous  centres,  and  commu- 
nicating directly  vpith  the  heart ;  and  in  the  other  arising  from 
the  relation  which  subsists  between  the  cardiac  nerves  and  those 
viscera  which  are  supplied  by  nerves  of  the  ganglionic  system. 

But,  whilst  admitting  this  division  of  the  nervous  system  in 
our  pathological  inquiries,  we  must  not  lose  sight  of  the  inti- 
mate relation  which  subsists  between  the  cerebro-spinal  and 
ganglionic  ner\'es  ;  a  relation  which  is  established  by  the  gang- 
lionic system  being  formed  by  nerves  from  both  of  the  great 
ner\^ous  centres  :  and  it  is  by  this  relation  that  we  can  explain 
the  phenomena  of  many  of  the  nervous  diseases  of  the  heart. 

I  have  already  endeavoured,  at  some  length,  to  point  out  the 
eflPects  of  derangements  of  the  cerebro-spinal  system  upon  the 
heart,  and  to  show  that  the  consent  of  these  two  vital  organs 
depends  on  both  the  connexion  which  subsists  between  the  heart 
and  the  brain,  in  virtue  of  nervous  filaments,  and  by  the  influence 
of  the  blood  on  the  cerebro-spinal  system. 

The  disorders  of  the  nervous  system  which  disturb  the 
functions  of  the  heart,  may  arise  either  from  some  primary  affec- 
tion of  the  cerehro-spinal  nerves,  or  of  the  cardiac  nerves  ;  these 
being  derived  from  the  ganglionic  system. 

The  influence  of  mental  emotions  on  the  heart's  functions  have 
already  been  fully  explained  ;  in  all  the  diseases  of  the  brain 
and  spinal  cord,  various  changes  being  produced  in  the  func- 
tions of  the  heart. 

Influenced,  as  the  actions  of  the  heart  must  be,  through 
the  medium  of  the  nervous  filaments  which  come  from  the  brain, 
like  other  organs  it  also  has  its  special  nerves,  the  various  con- 
ditions of  which  all  influence  its  functions  ;  and,  whilst  the  car- 
diac nerves  regulate  and  control  the  actions  of  the  heart,  the 
heart,  in  its  turn,  when  its  functions  are  deranged,  disturbs  the 
cardiac  nerves. 

The  progress  that  has  been  made  in  physiological  science  may 
essentially  contribute  to  assist  our  investigations  on  the  pathology 
of  the  cardiac  nerves.  For,  as  it  has  been  observed,  that  in  dis- 
eases of  the  spinal  cord  the  sensory  and  the  motor  columns  are 
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separately  affected,  so  it  will  be  found,  that  in  one  class  of  the 
nervous  diseases  of  the  heart,  the  sensory,  and  in  the  other  the 
motor,  nerves  are  disordered. 

The  morbid  condition  of  the  sensory  nerves  are  characterised 
by  uneasy  sensations  and  pain  ;  and  when  the  motor  nerves 
are  aifected,  there  is  an  inordinate  muscular  action,  of  which 
phenomena  we  have  striking  illustrations  :  of  the  first,  in  the 
angina  pectoris,  and  in  the  second  in  palpitation.  At  the  same 
time,  it  should  be  noticed,  that  both  systems  of  nerves  may  be 
affected  in  particular  examples  of  disease,  as  is  often  observed 
in  the  nerves  of  other  organs. 

The  first  class  of  these  affections  of  the  cardiac  nerves,  or  of  Morbid  seus- 

.  ,  ^  ^  ationa  of  the 

their  sensory  branches,  are  a  feeling  of  anxiety  and  uneasiness  cardiac 

.  .  °.      ,  .  ,      ,         '  nerves. 

sometimes  amounting  to  severe  pain,  in  the  region  of  the  heart, 
frequently  extending  along  different  branches  of  the  ner\'es  of 
the  chest,  neck,  and  usually  the  left  shoulder,  from  whence  they 
extend  down  the  arm.  The  degree  of  pain,  however,  which  those 
suffer  who  are  afflicted  with  a  disease  of  the  heart,  is  not  always 
to  be  taken  as  a  just  criterion  of  the  extent  or  danger  of  the 
malady,  many  lingering  ailments  having  no  influence  on  the 
sensory  nerves. 

The  painful  sensations  to  which  the  name  of  angina  pectoris  Angina 

,       ,  .         .  Ti       1  p       1   •      •  11  pectoris. 

has  been  given  is  a  vague  term,  like  that  of  palpitation  or  head- 
ache, being  employed  to  signify  a  distinct  disease  ;  whereas, 
it  merely  expresses  some  nervous  symptoms  which  are  common 
to  many  of  the  heart's  maladies.    There  is,  indeed,  no  affection 
of  the  heart  the  pathology  of  which  has  been  rendered  more 
obscure  than  angina  pectoris  ;  a  confusion  which  has  arisen  not 
only  from  the  symptoms  having  been  attributed  to  very  different  consult  the 
morbid  conditions  of  the  heart  by  different  observers,  but  also  pa"rv,^j\")^. 
from  all  those  symptoms  which  are  described  as  appertaining  to  JJ^^^;  mo!'/" 
angina  being  met  with  in  many  organic  as  well  as  functional  flf"^;"'"^ 
diseases  of  the  central  organ. 

That  such  an  assemblage  of  symptoms  should  be  always  caused 
by  a  change  in  the  structure  of  the  coronary  vessels,  to  which 
angina  has  been  generally  attributed,  is  not  the  case ;  for  there 
are  abundant  proofs  of  these  vessels  being  greatly  diseased,  and 
not  accompanied  with  neuralgic  symptoms.    And  there  are  also 
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other  diseases  of  the  heart's  apparatus,  such  as  of  the  valves, 
where  no  alteration  had  taken  place  in  the  coronary  arteries ;  not- 
withstanding which,  there  were  present  all  the  symptoms  of 
angina  pectoris.    We  may  therefore  legitimately  conclude,  that 
as  the  symptoms  of  angina,  each  and  all  of  them,  appertain 
to  many  morbid  changes  in  the  heart's  structure,  in  wliich  the 
cardiac  nerves  are  involved,  the  name  is  inaptly  employed  to 
designate  a  disease  of  any  particular  tissue  of  the  heart.  The  only 
circumstance  which  can  be  adduced  to  corroborate  the  opinion, 
that  the  painful  feelings  in  the  cardiac  nerves  are  caused  by  an 
ossified  state  of  the  coronary  arteries,  is  the  juxtaposition  of  these 
vessels  with  the  cardiac  neiTes  throughout  their  whole  course : 
for  the  cardiac  nerves  not  only  accompany  the  arterial  trunks, 
but  "  they  pass  into  the  muscular  parietes  of  the  heart  along 
with  the  coronary  vessels ;  and  the  nervous  filaments  can  be 
traced  as  far  as  the  third,  or  even  the  fourth  subdivision,  of  the 
arteries.    Here  we  lose  sight  of  them  even  in  the  hearts  of  the 
largest  animals." 

Consistent  with  these  views  of  the  nature  of  the  nervous  affec- 
tions of  the  heart,  and  of  the  misapplication  of  the  term  angina, 
I  will  avoid  entering  upon  a  lengthened  detail  of  those  symptoms 
which  have  been  described  by  different  authors  as  constituting 
angina  a  particular  disease  of  the  heart;  and  these  symptoms 
will  be  mentioned  in  the  account  which  is  given  of  the  different 
diseases  in  which  such  symptoms  are  manifest. 

As  regards  the  treatment  of  neuralgic  pains  of  the  heart,  I 
have  only  to  observe  that,  besides  the  administration  of  such 
remedies  as  may  be  required  to  subdue  that  state  of  the  heart,  of 
which  the  painful  sensations  are  the  symptoms,  those  neurotics 
should  at  the  same  time  be  given  which  act  on  the  sensory  nerves, 
such  as  chloroform,  hydrocyanic  acid,  and  digitalis  It  is  in  such 
eases  where  the  galvanic  electricity  has  been  extolled  by  Laennec. 

Next  let  us  consider  those  functional  disturbances  of  the  heart 
which  depend  upon  a  morbid  condition  of  the  motor  nerves  ; 
for,  as  I  have  already  observed  when  alluding  to  the  cardiac 
nerves,  either  the  sensory  or  the  motor  branches  may  be  separately 
affected  in  the  diseases  of  the  central  organ. 
The  heart,  like  other  organs,  such  as  the  stomach,  the  iutesti- 
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nal  canal,  or  urinary  bladder,  often  becomes  extremely  irritable,  by 
which  its  contractions  are  increased  both  in  number  and  in  force. 
This  irritability  may  arise,  as  I  have  already  shown,  either  from  Seepage 45s, 
the  excessive  stimulus  of  a  vitiated  blood  or  from  an  irritable  con- 
dition of  the  heart  itself.  "  For  the  irritability  of  the  muscular 
fibres  of  the  heart  is  influenced  by  the  nerves,  as  those  of  other 
muscles  are  by  the  nerves  distributed  on  them."  Portai. 

The  increase  in  the  number  and  force  of  the  contractions  of 
the  heart  points  out  the  system  of  nerves  which  is  afiFected ;  for, 
inasmuch  as  those  of  neuralgia  characterise  a  disordered  condi- 
tion of  the  sensorij,  so  do  changes  in  the  motions  of  the  heart 
point  out  the  state  of  the  motor  nerves.  And  pathological  phe- 
nomena are  quite  sufficient,  without  the  aid  of  the  knife  of  the 
anatomist,  to  prove  that  nervous  filaments  from  the  motor  column, 
as  well  as  filaments  from  the  sensory  column  of  the  spinal  cord, 
must  be  distributed  on  the  heart.  The  morbid  condition  of  the 
motor  nerves  of  the  cardiac  plexus  must  therefore  be  the  direct 
cause  of  all  the  changes  which  are  observed  in  the  heart's  impulse, 
and  the  spasms  and  convulsions  with  which  it  may  be  affected. 

Whether  the  muscles  of  the  heart  be  morbidly  excited  by  the  changes  in 
cerebro-spinal,  by  the  cardiac,  or  by  the  ganglionic  nerves,  the  impulse, 
changes  in  the  impulse  must  be  always  of  the  same  character, 
so  that  when  the  beatings  of  the  heart  are  so  intense  as  to  be 
felt  by  the  sulferer,  the  term  nervous  palpitation  has  been  aptly 
applied. 

There  is  no  more  frequent  symptom  in  the  functional  disorders 
now  under  consideration  than  an  increase  in  the  heart's  imjoidse, 
and  this  is  sometimes  so  much  increased  that  the  movements  of  the 
heart  arc  perceptible  not  only  to  the  patient,  but  cause  a  motion 
of  the  parictes  of  the  chest  visible  to  an  observer.  However,  the 
impulse  of  the  heart  may  be  very  considerably  increased  with- 
out being  felt,  and  often  it  can  only  be  perceived  by  the  patient 
when  he  is  in  the  horizontal  posture.  The  feeling  of  palpitation 
ought  not,  therefore,  to  be  always  taken  as  a  measure  of  the  inten- 
sity of  the  impulse  ;  as  that  may,  to  a  certain  degree,  depend 
upon  the  sensibility  of  the  heart  itself,  or  of  the  contiguous  parts 
of  the  chest. 

Even  though  there  be  no  distinct  palpitation  in  nervous 
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affections  of  the  heart,  there  is  frequently  a  fluttering  or  throbbing 
sensation  in  the  chest,  accompanied  sometimes  with  uneasiness 
and  a  distressing  feeUng  of  depression  approaching  to  fainting. 

The  palpitations  which  accompany  these  nervous  diseases  are 
very  irregular  and  variable  in  duration,  some^ltnes  continuing  only 
a  few  minutes,  and  frequently  for  several  days.  This,  contrasted 
with  the  permanency  of  the  increased  impulse  in  many  organic 
diseases  of  the  heart,  is  a  useful  diagnostic  character  ;  fo»,  though 
palpitations  may  sometimes  take  place  in  a  paroxysmal  form  in 
organic  diseases,  in  them  the  fits  are  usually  brought  on  by  some 
mental  or  bodily  excitement. 

During  a  paroxysm  of  palpitation  the  arterial  pulse  undergoes 
a  corresponding  change  with  that  of  the  heart,  becoming  rapid 
and  tumultuous,  but  easily  compressed,  and  sometimes  the  pulsa- 
tions of  the  large  arterial  trunks  are  perceptible  even  to  the 
patient,  especially  those  of  the  carotids  and  abdominal  aorta. 
The  throbbing  of  one  of  the  temporal  arteries  in  the  common 
"  bilious  headache,"  from  excrementitious  matter  lodged  in  the 
alimentary  canal,  is  a  striking  illustration  of  the  sympathy  which 
subsists  between  the  digestive  organs  and  particular  portions  of 
the  arterial  system. 

From  similar  causes,  the  action  of  the  heart  sometimes  becomes 
very  irregular,  creating  great  anxiety  to  the  sufferer,  an  intermit- 
tent pulse  having  been  frequently  considered  as  a  symptom  point- 
ing out  an  organic  disease. 

The  sounds  in  nervous  affections  of  the  heart  vary  both  in  their 
duration  and  intensity,  and  when  it  is  considered  that  such 
changes  must  be  the  effects  of  corresponding  changes  in  the  cur- 
rents of  the  blood,  not  produced  by  changes  in  the  heart's  appa- 
ratus, but  by  irregularities  in  its  actions  from  nervous  irritation, 
it  will  be  readily  understood  how  varied  must  be  the  character  of 
the  sounds. 

Both  the  sounds  may  become  more  intense,  and  they  are  some- 
times sufficiently  audible  to  be  perceived  by  the  patient. 

"Sanctius  Yelasco,  son  of  the  Count  Velasco,  had  a  palpitation 
of  the  heart  so  terrible,  that  I  and  many  bystanders  often  heard 
it  distinctly,  as  if  a  stone  had  been  plumped  into  a  jug  half  full 
of  water.    Yet  this  boy  got  entirely  well." 
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"  In  nervous  palpitations,  the^  first  impressions  which  the  ear 
receives,  when  apphed  to  the  cardiac  region,  show  that  the  heart 
has  not  acquired  greater  dimensions.  "  The  sounds,  though  clear, 
do  not  extend  over  a  greater  space  ;  and  the  shock,  though  at  first 
it  appears  violent,  afterw  ards  there  is  but  little  impulse,  for  it  does 
not  elevate  the  head  of  the  observer.  This  last  sign  appears  to 
me  the  most  important  and  the  most  certain  of  all,  taking  along 
with  it  the  increased  frequency  of  the  pulsations,  and  which  are 
generally  from  84  to  96  in  a  minute."  Lannec. 

The  "  bellows "  sound  is  met  with  in  those  changes  in  the 
heart's  action,  which  take  place  during  a  hysteric  paroxysm  ;  but 
this  morbid  sound  vanishes  soon  after  the  attack.  And  here  it 
may  be  remarked,  how  difficult  it  is  to  form  an  accurate  diagnosis 
from  the  anatomical  symptoms,  the  "bellows"  sound  being  met 
with  both  in  organic  and  functional  diseases. 

This  morbid  condition  of  the  heart  is  frequent  ia  young- 
people,  especially  about  the  age  of  puberty,  in  those  of  a  nervous 
temperament,  and  in  those  who  are  exposed  to  great  mental 
excitement. 

Imperfections,  both  in  the  functions  ofincretion  and  excretion, 
also  predispose  to  these  nervous  affections  of  the  heart,  and,  as 
has  been  alread}'  observed,  the  movements  of  the  heart  become 
very  tumultuous  when  there  has  been  a  diminution  in  the  quantity 
and  in  the  quality  of  the  vital  fluid. 

There  are,  however,  organic  affections  which  are  observed 
chiefly  in  young  persons,  and  are  the  effects  of  measles,  scarlatina, 
small-pox,  diseases  which  are  seldom  met  with  in  those  advanced 
in  life.  Whilst  men,  and  those  in  advanced  years,  are  most  liable 
to  [organic  affections  of  the  organs  of  circulation,  the  young, 
especially  those  of  the  nervous  temperament,  are  most  subject  to 
diseases  of  the  nervous  system. 

The  treatment  of  the  nci-vous  affections  of  the  heart  inust,  in  Treatment, 
accordance  with  the  pathological  views  I  have  pointed  out,  neces- 
sarily vary  according  as  they  are  caused  by  diseases  of  the  nervous 
centres,  of  the  cardiac  nerves,  or  are  symptomatic  of  disease  in 
those  organs  which  are  supplied  by  the  ganglionic  system. 

The  irritable  state  of  the  heart,  which  is  accompanied  by  an 
increase  of  its  impulse,  whether  or  not  it  be  perceptible  to  the 
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patient,  is  to  be  tranquillized  chiefly  by  the  exhibition  of 
neurotics.  The  dilnted  hydrocyanic  acid,  belladonna,  digitalis, 
valerian,  camphor,  and  chloroform,  will  each  be  found  useful  in 
particular  cases. 

Case.  Decided  benefit  will  often  be  derived  from  the  hydrocyanic  acid. 

A  youth  has  passed  many  sleepless  nights  from  a  palpitation 
which  he  felt  whenever  he  lay  in  the  supine  posture.  Three 
minims  of  the  dilute  hydrocyanic  acid  of  Scheele  never  failed  to 
produce  a  calm  and  uninterrupted  sleep. 

Orange-flower  water  is  in  common  use  as  a  soporific,  and  in 
many  instances,  when  the  heart  has  been  too  much  excited,  it  is 
beneficial  in  procuring  sleep. 

Belladonna  is  often  of  great  use  when  applied  as  a  plaster, 
either  upon  the  region  of  the  heart  or  between  the  shoulders. 

The  shower-bath  and  sponging  over  the  trunk  of  the  body  and 
arms  with  cold  water  and  vinegar,  or  common  salt,  are  also  useful 
remedies. 

In  almost  all  cases  where  the  action  of  the  heart  has  been 
disturbed  by  nervous  excitement,  the  blood  itself  being  unhealthy, 
great  benefit  will  be  derived  from  hcematics,  of  which  the  salts 
of  iron,  copper,  and  zinc  have  long  been  held  in  repute. 

The  condition  of  the  digestive  and  genito-urinary  organs  also 
demand  particular  attention,  and  the  mode  of  admmistering  the 
medicines  which  are  employed  in  the  diseases  of  these  organs 
See  chap,      has  already  been  explained. 

In  spasmodic  affections  of  the  intestinal  canal,  it  is  well  known 
that  its  contents  are  with  difficulty  expelled,  even  with  the  assist- 
ance of  drastic  purgatives ;  whereas,  if  the  spasm  be  first  reheved 
by  a  neurotic  medicine,  the  bowels  are  then  enabled  to  evacuate 
their  contents.  And  if  during  parturition  the  uterus  be  aff'ected 
with  violent  spasmodic  pains,  the  administration  of  large  doses  of 
opium,  by  allaying  the  pain,  promotes  the  natural  process  of 
expulsion.  It  is  the  same  as  regards  the  heart;  and  in  those 
affections  where  the  heart's  action  has  been  extremely  increased, 
the  circulation  should  first  be  tranquilhzed  by  a  neurotic,  after 
which  those  medicines  may  be  employed  which  improve  the  con- 
dition of  the  digestive  organs. 

When  considering  those  functional  diseases  of  the  heart,  where 
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there  is  an  increased  quantity,  and  wherein  the  blood's  qualities 
are  also  changed,  I  have  pointed  out  the  advantages  which  are  to 
be  derived,  and  the  rules  which  should  be  followed  in  the  use  of 
hloodlettbig. 

It  is  in  the  nervous  affections  of  the  heart  in  which  this  power- 
ful therapeutic  measure  has  produced  such  mischief. 

"  A  boarduig-mistress,  having  a  slight  palpitation  of  the  heart, 
was  bled,  with  some  appearance  of  relief ;  but  after  two  days 
her  palpitations  returned  with  such  violence,  the  breast  seemed 
at  every  stroke  to  be  lifted  up ;  she  had  withal  pain,  fever, 
and  difficult  breathing.  They  continued  bleeding  her  first  in 
the  arm,  which  did  no  good;  then  in  the  foot,  which  was  absolutely 
fatal ;  for,  in  an  hour  after,  she  died,  the  pulse  becoming  quicker 
instantly,  and  faUing  gradually  lower  and  lower,  and  giving  less 
resistance  to  the  finger  till  she  expired !  In  her  viscera,  both  of 
the  belly  and  of  the  thorax,  every  thing  was  entire,  sound,  and 
natural." 

Sympathetic  Affections. — Having  given  a  general  view  of  the 
disturbances  of  the  heart  which  depend  upon  the  influences  of 
the  nervous  centres,  and  cardiac  nerves,  both  sensory  and  motor, 
we  have  still  to  consider  the  functional  disturbances  which  are 
caused  by  the  influence  of  diseases  in  those  organs  with  which 
the  heart  sympathises,  and  which  are  supplied  with  nerves  of 
the  ganglionic  system.    It  may  however  be  observed,  that  al- 
though  sympathetic  affections  of  the  heart  are  caused  by  diseases 
in  the  organs  of  organic  life,  yet  it  must  not  be  concluded  that 
the  diseases  of  these  organs  will  always  be  followed  by  disturb- 
ances in  the  heart ;  for  in  one  person  the  heart,  in  another  the 
brain,  and  in  another  the  alimentary  canal,  may  be  deranged  by 
some  disorder  of  the  stomach. 

The  sympathetic  affections  of  the  heart  form  a  most  important 
class  of  its  functional  diseases  ;  for,  not  only  do  they  frequently 
occur,  but  they  often  assume  such  a  character  as  to  alarm  the 
sufferer  as  well  as  perplex  and  mislead  the  physician. 

Of  the  sympathetic  affections  caused  by  diseases  of  the  organs 
with  which  the  heart  sympathises,  the  most  remarkable  are  those 
which  arise  from  disorders  of  the  digestive,  the  cutaneous,  the 
genito-urinary,  and  the  capillary  s^^tems,  all  which  are  supplied 


478    .         FUNCTIONAL  DISORDERS  OF  THE  HEART 


Symptoms 
and  diagno- 
sis. 


Page  13C. 


Page  269. 

Case  of  an 

eminent 

physician. 


by  ganglionic  nenes.  As,  therefore,  the  heart  is  supplied  with 
nerves  of  the  ganglionic  system,  and  as  that  system  derives  its 
nerves  from  several  cerebral  as  well  as  from  the  spinal  nerves, 
we  can  explain  how  disturbances  of  the  heart  are  caused  by 
sympathy  as  well  as  by  the  influence  of  the  mind. 

I  have  already  endeavoured  to  point  out  how  difficult  it  is  in 
many  instances  to  discriminate  primary  affections  of  the  heart 
from  those  of  the  liinys,  in  consequence  of  the  intimate  relation 
which  subsists  between  these  two  vital  organs,  a  relation  which  is 
established  not  only  from  their  vascular  connexion,  but  likewise 
from  both  organs  being  supplied  with  nerves  of  the  ganglionic 
system.  It  may  therefore  be  anticipated,  that  the  functions  of 
the  lungs  would  suffer  during  an  attack  of  nervous  palpitation ; 
and  it  is  in  virtue  of  the  nervous  as  well  as  of  the  vascular  con- 
nexion between  the  heart  and  lungs  that  we  can  explain  the 
condition  of  the  organs  of  respiration  and  circulation  in  asthma, 
and  in  some  diseases  of  the  heart,  where  there  is  much  embar- 
rassment in  breathing. 

Diseases  of  the  digestive  organs  often  cause  a  derangement  in 
the  functions  of  the  heart,  a  subject  that  has  already  been  con- 
sidered at  some  length.  Functional  disturbances  of  the  heart 
are  frequently  caused  by  particular  kinds  of  food,  or  by  un- 
digested food,  and  likewise  by  medicinal  substances  ;  so  that 
it  is  of  importance  always  to  inquire  into  the  existence  of  any 
such  causes  as  the  true  nature  of  the  disease  will  thus  be 
ascertained. 

"  Early  one  morning  I  left  town,  having  partaken  of  scarcely 
any  breakfast.  About  two  o'clock  a  fellow-traveller  offered 
me  part  of  a  cold  mutton-pie,  and  a  few  minutes  after  I 
had  taken  it  I  was  seized  with  a  violent  palpitation  of  the 
heart  and  intermitting  pulse.  I  returned  home  in  about  a 
week,  still  suffering  from  palpitation  of  the  heart.  In  getting 
off  from  the  top  of  the  coach,  my  foot  slipped,  and  I  fell 
backwards  head  foremost  to  the  ground,  without  sustaining 
any  injury.  The  palpitation  which  I  had  felt  just  before  the 
accident  ceased  for  several  hours.  It  did  not  finally  leave 
me  for  more  than  a  fortnight." 

Besides  sympathetic  affections  of  the  heart  produced  by  dis- 
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orders  in  the  alimentary  canal,  another  class  of  disturbances  are 
caused  by  changes  in  the  portal  system,  all  the  symptoms  of 
which  are  referrible  to  the  right  heart. 

Although  the  position  of  the  heart  is  changed  by  its  natural 
movements,  and  though  in  the  various  tribes  of  animals  there 
are  peculiarities  of  structure  to  enable  it  to  vary  its  position  in 
reference  to  their  habits,  and  without  disturbing  the  circula- 
tion, yet  in  man  the  heart's  functions  are  frequently  distui-bed 
by  a  change  of  its  posture,  caused  by  an  over-distended  stomach. 
The  effects  of  a  large  meal  before  going  to  bed  in  disturbing 
sleep,  and  many  of  the  uneasy  feelings  from  flatus,  are  well 
known  to  be  caused  by  the  overloaded  stomach  pressing  upon 
the  heart. 

The  influence  which  the  genito-urinary  organs  exercise  on  the 
heart  is  very  remarkable,  aud  that  influence  may  be  caused, 
either  by  the  direct  agency  of  the  brain,  or  by  the  sympathy 
which  subsists  between  the  heart  and  these  organs  of  organic  life. 
In  all  nervous  affections  of  the  heart,  the  quantity  of  the  urinary 
secretion  is  more  or  less  increased,  and  the  only  change  in  its 
constituents  is  a  larger  proportion  of  water  ;  a  state  of  the  urine 
which  has  always  been  considered  a  useful  diagnostic  symptom. 

There  are  no  sympathetic  aff'ections  of  the  heart  more  frequent  The  uterine 
than  those  which  arise  from  derangement  of  the  uterus.  If  the 
menstrual  flux  be  interrupted,  the  circulation  becomes  disturbed, 
and  the  heart's  functions  are  no  less  influenced  when  that  dis- 
charge is  morbidly  increased,  or  when  it  comes  on  at  an  improper 
period.  Hence  irritability  of  the  heart  so  frequently  occurs 
towards  the  age  of  puberty,  and  previous  to  or  during  the 
menstrual  flux.  It  is  this  influence  of  a  disordered  uterus  on  the 
heart  which  causes  many  of  the  more  remarkable  symptoms  of 
the  hysteric  paroxysm,  the  change  in  the  heart's  functions  pro- 
ducing syncope,  and  deranging  the  functions  of  the  cerebro- 
spinal system,  which  disturbances  of  the  circulation  the  eco- 
nomy restores  by  the  vomiting  and  convulsions  so  remarkable- 
in  hysteria. 

During  preynancxj  the  functions  of  the  heart  are  likewise,  in 
many  instances,  very  much  disturbed,  and  to  this  are  to  be  attri- 
buted the  nausea  and  paroxysms  of  vomiting  which  often  accom- 
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pany  pregnancy,  and  which  are  relieved  by  moderate  depletion, 
along  with  the  use  of  those  remedies  that  tranquillize  the 
heart. 

The  influence  of  the  cutaneous  nerves  upon  the  heart  is  exem- 
plified if  these  nerves  be  irritated  or  excited,  as  when  the  skin 
becomes  the  seat  of  pain,  or  titillation  is  employed  sufficient  to 
cause  laughter.  In  either  case  the  action  of  the  heart  is  dis- 
turbed, and  this  may  proceed  even  so  far  as  to  cause  con- 
vulsions and  death.  The  influence  of  the  cutaneous  capillaries 
upon  the  heart  we  see  illustrated  in  the  effects  of  extreme 
cold  or  heat ;  these,  by  interrupting  the  functions  of  the 
capillaries,  disturbmg  the  functions  of  the  heart :  and  in  all 
febrile  diseases,  whether  idiopathic  or  symptomatic,  the  heart's 
action  is  more  or  less  increased  during  their  acute  or  in- 
flammatory stage. 

Those  nervous  affections  which  are  properly  considered  sym- 
pathetic, are  accompanied  by  symptoms  derived  from  the  organ 
that  is  primarily  affected. 

When  the  action  of  the  heart  is  deranged,  and  accompanied 
by  a  disordered  state  of  the  digestive  organs,  there  is  no  class 
of  symptoms  more  characteristic  of  the  disordered  circulatioii 
being  sympathetic,  than  a  derangement  of  the  alimentary  canal. 
For,  as  has  already  been  observed,  most  persons  suffering  from 
an  organic  affection  of  the  heart,  have  little  disturbance  in  the 
functions  of  the  ahmentary  canal ;  so  that  the  presence  or 
absence  of  such  ailments  assists  in  distinguishing  sympathetic 
from  organic  diseases  of  the  heart. 

When  we  consider  the  difficulty  of  discriminating  the  functional 
from  the  organic  diseases  of  the  heart,  how  much  more  difficult 
must  it  be  to  distinguish  the  functional  diseases  from  one 
another.  For  as  the  quantity  of  the  blood  is  constantly  chandnf*- 
and  its  quahties  are  never  the  same,  in  health  and  in  disease,  and 
as  the  functions  of  the  heart  are  also  disturbed  by  the  varied  in- 
fluence of  the  nervous  system,  the  causes  which  disturb  the  heart 
being  so  multiplied,  must  produce  such  an  endless  combination  of 
symptoms,  that  it  becomes  no  easy  task  to  distinguish  these  func- 
tional disturbances  from  one  another.  "The  heart  beats  500 
sorts  of  pulses  in  an  hour;  and  hunted  into  such  continual  pal- 
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pitations,  through  anxiety  and  distractions,  that  fain  it  would 
break." 

When  we  glance  over  the  various  symptoms  which  accompany 
the  functional  maladies  of  the  heart,  arising  from  disturbances  in 
the  nervous  system,  there  is  scarcely  one  of  them  which  can  be 
pointed  out  as  pathognomonic  of  a  particular  disease ;  and  the 
physical  signs  which  are  present  in  the  functional  diseases  are  also 
met  with  in  organic  aftections.  And  there  is  another  reason  why 
the  functional  diseases  which  we  have  been  considering  are  so 
difficult  to  discriminate  from  one  another,  a  difficulty  arising  from 
the  numerous  combinations  in  which  they  appear  ;  for  the  func- 
tions of  the  heart  may  disturb  the  cerebro- spinal,  the  ganglionic, 
and  the  cardiac  plexuses  of  nerves,  or  all  these  may  be  simultane- 
ously deranged,  and  they  may  be  accompanied  with  changes  both 
in  the  quantity  and  qualities  of  the  blood.  The  age,  the  sex,  the 
temperament,  the  history,  progress,  and  duration  of  the  disease, 
— the  condition  of  the  organs  of  animal  as  well  as  of  organic 
life, — all  become  important  diagnostic  characters  in  the  sympa- 
thetic affections  of  the  heart.  The  various  morbid  alteration'* 
of  the  blood,  the  condition  of  the  organs  of  incretion  and  of  ex-*^ 
cretion,  the  state  of  the  cerebrospinal,  the  yanglionic,  and  th 
cardiac  nerves, — all  produce  symptoms,  many  of  which  are  so 
much  alike,  that  there  arc  numerous  difficulties  to  surmount  in 
forming  a  correct  diagnosis. 

The  treatment  of  the  functional  diseases  of  the  heart  is  perhaps 
one  of  the  most  difficult  branches  of  the  healing  art.  The 
numerous  causes  by  which  they  are  produced,  their  combinations 
with  one  another,  their  complication  with  organic  diseases,  render 
it  frequently  very  difficult,  in  individual  cases,  to  decide  on  the 
appropriate  remedies,  and  especially  on  the  order  in  which  they 
should  be  administered. 

In  the  treatment  of  the  sympathetic  affections  of  the  heart, 
our  chief  attention  should  be  directed  to  remedy  the  morbid 
condition  of  that  organ  with  which  the  heart  sympathises,  and  at 
the  same  time  to  tranquillize  the  excited  heart  by  neurotics,  or  to 
improve  by  the  exhibition  of  hcematics,  any  change  that  may 
have  taken  place  in  the  qualities  of  the  blood. 

When  the  stomach  itself  has  been  much  deranged,  I  have 

3  a 


482 


FUNCTIONAL  DISORDERS  OF  THE  HEART, 


frequently  observed  great  benefit  derived  from  an  emetic, — the 
vomiting,  besides  its  effects  on  the  circulation,  sometimes  re- 
moving from  the  stomach  midigested  food,  or  evacuatmg  excre- 
mentitious  fluids. 

Mercury  combined  with  antimony,  or  antimony  alone,  has  a 
powerful  effect  in  evacuating  morbid  secretions  of  mucus  which 
are  often  met  with  in  the  intestinal  canal,  and  these  medicines 
have  also  a  powerful  influence  in  correcting  the  biliary  secretion. 

The  mercury  should  always  be  given  cautiously,  for,  though 
in  some  patients  decided  benefit  be  derived  from  a  few  doses,  yet, 
if  carried  further,  the  heart  is  rendered  irritable.  Purgatives 
are  also  essentially  useful  remedies  in  diseases  of  the  heart,  and 
they  must  be  given  according  to  their  effects  in  removing  ex- 
crementitious  matters  from  the  intestinal  canal.  It  is  indeed 
extraordinarj'^,  the  excitement  which  the  retention  of  fseculent 
See  page  33G.  matters  sometimes  occasion  on  the  heart,  and  the  restoration 
of  its  healthy  condition  whenever  they  are  removed. 

The  diseases  of  the  genito- urinary  system  which  have  so 
powerful  an  influence  on  the  heart,  may  be  much  relieved  by 
medical  treament,  and  those  remedies  should  be  employed  which 
increase,  diminish,  or  improve  the  qualities  of  the  menstrual 
Chap.  XIX.  flux. 
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CHAPTER  XXIV. 

THE  ORGANIC  DISEASES  OF  THE  HEART. 

General  observations  on  the  orcjanic  diseases  of  the  heart — each  tissue  way 
be  diseased  separately,  or  several  may  be  affected  simultaneously ;  the 
specific  character  of  organic  diseases  of  the  heart;  comparative  view  of 
the  diseases  of  the  right  and  left  hearts;  essential  differences  in  the 
diseases  of  the  pulmonic  and  systemic  hearts;  physiological  and  patho- 
logical illustrations ;  general  character  of  the  diseases  of  the  right  and  of 
the  left  heart. 

Thus  far  I  have  eiven  a  eeneral  view  of  those  disturbances  of  General  ou- 

,  ,  ,  .  servalioiis. 

the  heart's  functions  which  are  caused  bv  alterations  in  the 
quantity  and  qualities  of  its  blood  as  well  as  those  depending 
upon  disorders  of  the  nervous  system.  But  the  functions  of  the 
heart  are  likewise  changed  by  the  various  morbid  alterations  in 
the  different  tissues  of  which  the  heart  is  composed,  constituting 
that  subdivision  which  comprehends  its  organic  diseases.  Seepageii2. 

In  investigating  the  organic  diseases  of  the  heart,  I  shall  con- 
sider all  those  which  affect  each  particular  tissue ;  at  the  same 
time,  in  the  heart  as  in  other  organs  composed  of  several  distinct 
tissues,  there  are  many  diseases  which  are  not  always  limited 
throughout  their  progress  to  one,  but  in  which  a  greater  number 
of  its  tissues  are  sooner  or  later  involved.  • 

Diseases  may  likewise  affect  the  same  tissue  either  of  one  or 
of  both  hearts  simultaneously,  and,  though  the  functions  of  the 
pulmonic  and  systemic  hearts  materially  differ,  yet  the  compo- 
nent parts  of  each  being  nearly  alike,  their  morbid  changes  are 
equally  similar. 

Whenever  a  change  takes  place  in  the  structure  of  any  portion 
of  the  apparatus  of  the  central  organ,  there  must  necessarily  be 
caused  some  hindrance  either  to  the  ready  entrance  of  the  venous 
blood,  to  the  exit  of  the  arterial  blood,  or  the  vital  stream 
will  be  altered  in  passing  through  the  heart's  cavities,  from  a 
change  that  may  have  taken  place  in  the  form  of  the  auriculo- 
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ventricular  orifices.  Therefore  we  find  that  one  of  the  most 
remarkable  effects  of  a  change  in  the  structure  of  the  heart  is 
some  change  in  the  distribution  of  the  blood,  and  this  is  some- 
times caused  by  a  comparatively  small  structural  change,  whilst 
a  very  extensive  disorganisation  produces  little  interruption  to 
the  great  function  of  circulation. 

Except  those  morbid  changes,  which  may  undoubtedly  result 
from  functional  diseases  long  continued,  or  which  are  caused  by 
a  wound,  all  the  organic  affections  of  the  heart,  I  shall  endeavour 
to  show,  are  decidedly  of  a  specific  kind,  arising  either  from  gouty 
or  rheumatic  inflammation,  or  from  exanthematous  diseases,  as 
measles  and  scarlet  fever  ; — and  sometimes,  though  i*arely,  from 
scrofula,  fungus  hsematodes,  and  fungus  melanodes. 

Comparative  view  of  the  diseases  of  the  right  and  left  heart. 

Reflecting  on  the  numerous  diseases  of  the  heart,  we  are  led 
to  inquire,  not  only  into  those  of  its  different  tissues,  but  also  into 
the  character  of  those  classes  of  maladies  which  affect  each  of 
the  two  hearts  ;  and  although  the  elementary  tissues  which  com- 
pose both  hearts  are  similar,  the  muscles  of  each  merely  differing 
in  bulk,  the  endocardium  of  the  left  heart  resembling  the  lining 
membrane  of  the  arteries,  and  that  of  the  right  heart  being 
like  that  of  the  veins,  we  nevertheless  find  that  the  diseases 
of  each  heart  are  accompanied  with  very  different  phenomena, 
and  that  the  left  is  far  more  frequently  diseased  than  the  right ; 
so  that  the  two  hearts  may  be  considered  pathologically  distinct 
from  one  another. 

To  comprehend  these  differences  we  must  refer  to  the  me- 
chanism and  functions  of  the  two  hearts  in  the  healthy  state  of 
the  body,  and  I  have  already  endeavoured  to  point  out  at  some 
length  in  what  these  differences  consist.  But  whilst  a  distinct 
line  of  demarcation  may  be  drawn  between  them,  still  we  are 
never  to  lose  sight  of  the  intimate  union  of  their  structures, 
and  of  the  co-operation  in  their  functions,  through  the  medium 
of  the  lungs, — in  fact,  that  they  are  both  portions  of  one  com- 
plicated machine,  any  part  of  which,  when  once  disordered,  must 
more  or  less  influence  the  functions  which  are  performed  by  the 
whole  apparatus. 
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In  many  aflPections  of  the  heart  this  distinction  is  well  marked ; 
for  though,  as  I  have  said,  the  functions  of  the  two  hearts  are 
intimately  blended,  yet  the  systemic  circulation  may  be  disturbed 
without  causing  much  perceptible  interruption  to  the  pulmonic 
circulation ;  and,  vice  versa,  the  pulmonary  circulation  may  be 
much  changed,  whilst  that  of  the  systemic  heart  is  comparatively 
little  altered. 

The  differences  in  the  functions  of  the  two  hearts  it  is  essential 
to  investigate,  when  contemplating  their  disorders  ;  and  no  patho- 
logical phenomena  can  be  more  striking  than  those  which  may  be 
remarked  when  either  the  right  or  left  heart  is  diseased. 

If  there  be  any  disturbance  in  the  systemic  heart,  then  we  may 
expect  to  find  either  an  increase  or  a  diminution  in  the  supply  of 
arterial  blood  to  the  different  organs ;  and  if  there  be  any  dis- 
turbance in  the  pulmonic  heart,  there  will  not  be  necessarily 
a  change  in  the  systemic  circulation,  but  a  change  in  some  portion 
of  the  venous  system. 

Thus,  whenever  the  left  ventricle  does  not  expel  the  usual 
quantity  of  blood,  the  vigour  of  all  the  organs  is  diminished ;  but 
when  the  pulmonic  heart  cannot  impel  the  blood  with  its  usual 
force  through  the  pulmonary  vessels,  the  venous  system  becomes 
congested,  marked  by  a  livid  colour  and  coldness  of  tJ^c  skin,  and 
a  congested  state  of  the  subrntflneons  veins. 

Nothing  can  be  more  remarkable  than  this  difference  in  the 
disturbances  of  the  circulation  in  the  two  hearts,— differences 
which  are  readily  explained  by  a  reference  both  to  their  mechanism 
and  functions. 

It  is  very  striking  to  observe  a  person  whose  left  heart  only  is 
disordered,  and  to  notice  how  little  apparent  change  there  is  in 
all  the  vital  functions  when  the  body  is  perfectly  tranquil,  and 
when  from  that  disease  there  is  a  diminished  supply  of  arterial 
blood  to  the  various  organs.  For  the  support  of  life,  it  is  extra- 
ordinary how  small  a  stream  of  blood  seems  to  suffice.  And  when 
the  voluntary  muscles  are  placed  in  a  state  of  relaxation,  such  as 
happens  when  the  body  is  in  a  supine  posture,  and  the  respiration 
is  not  hurried,  there  is  generally  in  such  cases  very  little  external 
character  of  disease.  But  when  there  is  an  interruption  to  the 
circulation  of  the  right  heart,  the  congestion  of  the  venous  sys- 
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tern,  though  it  be  increased  by  every  muscular  or  respiratory 
movement,  still  remains  permanent,  varying  only  in  degree ;  so 
that,  however  tranquil  the  body  may  be,  there  is  always  a  dis- 
colouration of  the  skin  from  the  varicose  state  of  the  veins ;  a 
subcutaneous  serous  effusion,  embarrassment  in  breathing,  and 
difficulty  in  lying  in  the  horizontal  posture,  from  the  congested 
state  of  the  pulmonary  capillaries. 

Nothing  can  be  more  characteristic  of  the  differences  in  the 
diseases  of  the  two  hearts,  than  those  means  which  the  animal 
economy  employs  to  relieve  the  symptoms  of  each.  This  we 
may  observe  exemplified  in  the  hurried  respiration  and  increased 
impetus  of  the  heart,  when  the  left  ventricle  is  overloaded,  and 
in  the  sobbing  and  sighing  and  deep  inspirations,  when  the  pul- 
monic heart  and  venous  systems  are  gorged  with  blood. 

The  curative  effects  of  spontaneous  haemorrhages  also  point  out 
differences  in  each  heart.  We  see  how  much  the  portal  system 
and  the  congested  pulmonic  heart  are  all  relieved  by  the  hcemo- 
rrhoidal  flux ;  how  a  congestion  of  the  systemic  heart  is  relieved 
by  epistaocis;  how  pulmo-cardiac  congestion  is  reUeved  by  hcemO' 
ptysis  ;  and  these  different  modes  which  the  vis  medicatrix  employs 
to  relieve  the  pulmonic  and  systemic  hearts  from  congestion, 
points  Out  an  important  law  of  the  animal  economy,  which  we 
should  imitate  in  the  troatmpnt  of  diseases ;  to  abstract  blood 
from  the  cardiac  region,  or  sethmoidal  vessels,  when  the  left 
heart  is  gorged  with  blood  ;  and  from  the  hsemorrhoidal  vessels, 
when  the  right  heart  and  venous  system  are  congested. 
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THE  INFLAMMATORY  DISEASES  OF  THK  HEART. 

27/e  phenomena  and  causes  of  the.  inflammatory  diseases  of  the  heart;  the 
different  tissues  which  compose  the  heart  may  he  separately  inflamed; 
hence  carditis,  pericarditis,  and  endocarditis ;  the  specific  character  of  the 
inflammatory  diseases  of  the  heart. 

The  diflfereut  tissues  which  compose  the  central  organ  of  Their  pheno- 
the  circulation  arc  subject  to  inflammatory  affections  like  those  causes, 
of  similar  structures  in  other  organs.  These  inflammations 
generally  arise  from  similar  causes,  but  the  phenomena  by  which 
they  are  accompanied  are  of  a  distinct  character ;  all  of  these 
being  derived  from  the  special  functions  which  the  heart  per- 
forms as  the  central  organ  of  the  circulation. 

The  muscular  parietes,  the  pericardium,  and  the  endocardium, 
may  be  each  inflamed  separately,  and  hence  nosologists  hnvc 
enumerated  and  ])laced  in  one  genus,  carditis,  pericarditis,  and 
endocarditis ;  at  the  same  time,  like  inflammatory  attacks  of  the 
pleura,  of  the  pulmonary  mucous  membrane,  or  of  the  paren- 
chyma of  the  lungs,  cardiac  inflammation,  sooner  or  later,  and 
to  a  greater  or  less  degree,  involves  usually  more  than  one,  and 
sometimes  all  the  different  tissues  of  the  heart. 

These  inflammatory  affections  of  the  heart  are  produced 
by  similar  causes  as  inflammatory  affections  of  other]  organs. 
They  may  generally  be  traced  to  a  sudden  chill,  as  from  exposure 
of  the  cutaneous  surface  to,  or  from  breathing,  a  cold  and  moist 
atmosphere,  to  sleeping  in  a  cold  damp  bed,  to  cold  and  wet  feet, 
and  to  the  sudden  suppression  of  any  eruption,  purulent  dis- 
charge, or  of  the  menstrual  or  hemorrhoidal  flux. 

Inflammatory  affections  of  the  heart  are  accompanied  by  a 
train  of  phenomena,  all  of  which  arise  and  derive  their  principal 
character  from  changes  in  the  heart's  functions.  As  the  blood 
is  neither  expelled  from  its  cavities  nor  received  into  them  when 
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in  their  healthy  conditions,  the  irritable  surface  of  the  systemic 
heart  causes  the  left  ventricle  to  be  excited  in  a  morbid  degree 
by  the  stimulus  of  the  blood,  just  as  an  inflamed  eye  is  irritated 
by  the  stimulus  of  light.  Thus,  the  number  of  the  heart's  con- 
tractions increase,  and  as  a  more  rapid  stream  of  the  vital  fluid 
is  thrown  especially  into  the  respiratory  and  cerebro  -  spinal 
systems,  respiration  is  quickened,  and  the  mind  becomes  restless 
and  watchful,  and  there  are  various  uneasy  and  painful  feelings 
in  the  spinal  nerves. 

No  less  remarkable  is  the  influence  of  an  inflammatory  attack 
upon  the  functions  of  the  right  heart,  especially  on  the  pulmonary 
circulation,  the  increased  action  of  the  right  auricle,  caused  by 
its  irritable  condition,  producing  a  quickened,  hurried,  and  embar- 
rassed breathing. 

As  may  be  remarked  of  inflammatory  diseases  in  general,  those 
of  the  heart  are  almost  always  preceded  by  some  constitutional 
disturbance,  more  especially  by  a  derangement  in  some  of  the 
other  organs  of  the  economy.  We  find  also  that  inflammatory 
afFections  of  the  adjoining  viscera,  more  or  less  affeci  the  heart, 
and  likewise  that  it  is  greatly  influenced  by  moral  causes,  these 
rpindering  it  peculiarly  liable  to  inflammation. 

Of  the  predisposing  causes  of  inflammatory  affections  of  the 
heart,  none  are  more  frequent  than  a  disordered  state  of  the 
digestive  organs.  Food  of  an  improper  quantity  or  quality,  or 
collections  of  excrementitious  matter  in  the  intestinal  canal,  and 
biliary  derangements,  all  equally  predispose  the  circulating  organs 
to  inflammatory  attacks. 

And  the  same  remark  applies  to  the  uterine  system,  derange- 
ments in  that  system  rendering  the  heart,  in  many  instances, 
particularly  susceptible  of  inflammation. 
The  specific  0^  predisposing  causes  of  the  inflammatory  affec- 

tions of  the  heart,  by  far  the  most  frequent  are  those  which  are 
of  a  specific  character ;  indeed,  common  or  idiopathic  inflammation ; 
properly  so  called,  I  have  every  reason  to  believe,  very  seldom 
affects  any  part  of  the  heart's  structure  ;  the  inflammation  to 
which  they  are  liable  being  either  arthritic  or  rheumatic,  those 
accompanying  exanthematous  diseases,  or  those  where  there  is 
some  hereditary  peculiarity  in  the  constitution. 
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Simple  idiopathic  inflammation  is,  indeed,  seldom  to  be  observed 
in  any  organ,  except  when  it  has  been  caused  by  wounds  or  acci- 
dents in  persons  in  perfect  health.  But  even  in  most  of  such 
cases  there  is  some  idiosyncrasy — some  peculiarity  of  constitu- 
tion which  the  injury  as  it  were  awakes,  and  which,  ere  long, 
never  fails  to  modify  the  character  of  the  inflammation.  Hence, 
such  is  the  almost  endless  varieties  of  disease,  and  so  greatly 
do  the  characters  of  local  diseases  differ  in  every  individual  from 
the  condition  of  his  general  health,  temperament,  and  consti- 
tutional peculiarities,  that  w'e  can  seldom  observe  even  two 
examples  of  what  may  be  strictly  considered  the  same  disease 
which  are  in  all  respects  similar  ;  neither  do  we  find,  that  in 
individuals  who  have  received  the  same  extent  of  wound,  does  it 
retain  the  same  character  for  any  very  lengthened  period. 

And  so  it  is  with  the  heart ;  for  in  the  few  instances  of  idio- 
pathic inflammation  which  do  occur,  it  will  be  invariably  found, 
that  besides  the  effects  of  common  inflammation,  changes  sooner 
or  later  take  place  which  completely  modify  the  character  of  the 
attack  ;  changes  all  of  which  are  derived  from  the  peculiarities  in 
the  patient's  constitution,  pr  in  the  state  of  his  general  health. 

Inflammatory  affections  of  the  heart,  it  has  been  already  men- 
tioned, may  aff"ect  either  one  of  its  tissues,  or  all  of  them  may 
be  simultaneously  inflamed,  the  inflammations  may  be  variously 
combined,  and  the  endocardium  of  only  one  of  the  hearts  may  be 
mflamed. 

"When  the  substance  of  the  heart  itself,  or,  more  properly  Carditis, 
speaking,  its  muscular  structure,  is  inflamed,  remarkable  changes 
take  place  in  the  muscular  fibres,  these  becoming  soft,  pulpy, 
and  apparently  quite  disorganised  ;  but  a  suppurative  process 
seldom  takes  place,  the  quantity  of  cellular  membrane  which  is 
interposed  between  the  fibres  being  extremely  small,  and  much  ^• 
less  in  proportion  than  in  any  other  i^uscles. 

Far  more  frequently  do  we  find  the  lining  membrane  of  the  ^j"?""*'"' 
heart's  cavities,  and  especially  that  of  the  left  heart,  inflamed 
the  inflammation  exhibiting  a  very  peculiar  redness,  and  followed 
by  changes  in  the  structure  of  different  portions  of  the  membrane. 

The  external  covering  of  the  heart  is  more  liable  than  its  mus-  Pericarditis, 
cular  structure  to  inflammation,  though  it  is  by  no  means  so 

3  R 
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often  inflamed  as  the  endocardium.  The  morbid  alterations  of 
structure  which  take  place  in  both  these  tissues  are  alike,  and 
are  analogous  to  those  which  are  met  with  in  other  inflamed 
serous  membranes. 

But,  as  in  all  organs  composed  of  different  structures,  inflam- 
mation, however  much  it  may  be  limited  to  one  tissue  of  the 
heart,  soon  extends  to  those  which  are  adjacent ;  so  there  is 
seldom  an  opportunity  of  obser\'ing,  after  death,  either  the  peri- 
cardium or  the  endocardium  alone  in  an  inflamed  state.  We 
have  sufficient  grounds  for  entertaining  this  opinion,  by  con- 
templating the  phenomena  observed  in  the  inflammatory  affec- 
tions of  other  organs,  such  as  those  of  the  eye,  where  there  is 
the  advantage,  from  the  transparency  of  its  structure,  of  seeing 
all  the  changes  produced  by  inflammatory  disease.  In  con- 
junctival inflammation  we  can  observe  a  small  point  of  inflamma- 
tion gradually  extend,  not  only  over  the  whole  membrane  where 
it  has  commenced,  but  spread  more  or  less  quickly,  and  involve 
all  the  adjacent  tissues. 

Here  I  may  remark,  that,  however  minute  may  be  the  changes 
of  structure  that  we  are  enabled  to  detect  after  death,  or  to 
observe  in  some  organs  during  life,  for  all  practical  purposes, 
such  nice  discriminations  can  avail  little  ;  the  treatment  of  disease 
not  depending  either  on  the  precise  part  affected,  or  altogether  on 
its  extent,  but  on  that  assemblage  of  symptoms  which  are  created 
by  the  disease  upon  all  the  other  systems  of  the  animal  economy. 
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CHAPTER  XXVI. 

OF  THE  GOUTY  INFLAMMATION  OF  THE  HEART. 

General  observations  on  gouty  affections  of  the  heart ;  the  imperfect  accounts 
hitherto  given  of  gout  of  the  heart;  its  frequency ;  analogy  of  gout  with  other 
specific  diseases ;  phenomena  and  causes  of  gout ;  the  tissues  liable  to  be 
affected  by  gout ;  it  affects  the  pericardium  and  the  endocardium ;  the  morbid 
changes  produced  by  gout ;  a  cretaceous  looking  matter  always  deposited  in 
the  tissues  that  have  been  affected  by  gout ;  this  matter  is  either  the  phos- 
phate of  lime  or  the  urate  of  soda ;  the  blood  in  gouty  patients  contains  th^ 
urate  of  soda  ;  the  metastasis  of  gout ;  its  hereditary  character  ;  symptom^ 
and  diagnosis  of  gout ;  its  treatment. 

Let  us  first  consider  the  arthritic  inflammation  of  the  heart,  not  Oensr?!  "t- 

sen'atioiis. 

only  because  it  is  by  far  the  most  frequent  of  all  the  inflamma- 
tory affections  of  that  organ,  and  most  within  the  reach  of 
medical  treatment,  but  because,  excepting  some  cursory  observ- 
ations made  by  the  older  writers,  this  important  disorder 
has  not  even  been  alluded  to  by  those  modern  authors  who 
have  professed  to  collate  compendiums  of  the  diseases  of  the 
heart,  nor  by  those  who  have  compiled  treatises  on  gout.  It 
is  indeed  remarkable,  that  amongst  the  numerous  species  into 
which  nosologists  have  divided  gout,  especially  Sauvages,  who 
divided  it  into  several  kinds,  from  the  particular  part  of 
the  body  where  the  disease  was  seated,  no  mention  has  been 
made  by  him  of  an  arthritic  affection  of  the  heart.  Baillie, 
whose  authority  may  be  fairly  taken  as  an  index  of  the  state  of 
pathological  knowledge  of  his  time,  says,  "  I  think  I  have  seen 
one  case  of  gout  in  the  heart,"  which  is  the  more  remarkable.  Posthumous 

.  .  .  .  works. 

when  we  recollect  that  Baillie  was  associated  with  the  Hunters  ; 
and,  from  his  acquaintance  with  their  museums,  must  have  been 
familiar  vvdth  the  morbid  deposits  in  the  valves  and  other  portions 
of  the  serous  membrane  of  the  heart, — all  which,  I  shall  endea- 
vour to  show,  are  the  products  of  gouty  inflammation.  Corvisart, 
in  his  valuable  work  on  the  diseases  of  the  heart,  has  not  even 
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mentioned  such  an  affection ;  and  Laennec,  too,  has  but  sUghtly 
alluded  to  this  disease  ;  and,  though  a  gouty  affection  of  the  heart 
has  been  distinctly  noticed  by  Kreisig,  yet  no  author,  as  far  as  I 
know,  has  given  a  detailed  account  of  the  phenomena  of  the 
arthritic  inflammation  of  this  organ,  of  its  various  symptoms,  of 
the  changes  of  structure  which  it  produces,  or  of  the  treatment 
which  it  requires.  ' 

So  constant  an  attendant  of  gout  is  a  change  in  the  heart's 
action,  from  the  earliest  development  of  the  symptoms,  and 
throughout  all  its  different  phases,  it  seems  ^quite  unaccountable 
how  the  condition  of  the  central  organ  should  not  have  arrested 
the  attention  of  pathologists,  and  that  they  should,  in  those 
affected  with  gout,  have  been  satisfied  with  noticing  only  the 
changes  in  the  arterial  pulse,  and  not  at  the  same  time  observing 
the  condition  of  the  heart  itself.  To  me  it  appears  that  the  ' 
influence  of  gout  upon  the  heart  explains  many  of  the  phenomena 
of  this  disease,  which  have  hitherto  been  most  imperfectly  under-  i 
stood.  The  superficial  manner  in  which  this  interesting  subject 
has  been  investigated  is  the  more  remarkable,  as  I  will  venture  to 
affirm  that  a  person  will  seldom  be  met  with,  who  has  ever  suf- 
fered from  gout  in  its  usual  form  affecting  a  joint,  in  whom  the 
action  of  the  heart  has  not  been  more  or  less  disturbed,  either 
before,  during,  or  after  the  gouty  paroxysm. 

It  is  indeed  surprising,  that  the  changes  which  have  been 
observed  so  constantly  present  in  the  arterial  pulse  of  gouty 
persons,  should  not  have  led  to  examine  the  state  of  the  heart, 
and  the  changes  in  its  structure  after  death  ;  for  it  would  have 
been  found  that  there  were  changes  in  the  actions  of  the  heart 
corresponding  with  those  of  the  pulse,  and  likewise  that  all  of 
the  alterations  in  its  tissues  were  analogous  to  those  produced  by 
gouty  inflammation  in  other  organs.  So  frequently,  indeed,  are  ' 
such  changes  to  be  met  with,  that  the  morbid  alterations  in  the 
structure  of  the  interior  apparatus  of  the  heart  are,  I  am  con- 
vinced, far  more  frequently  the  products  of  arthritic  than  of 
any  other  inflammatory  affection. 

It  is  many  years  ago  since  my  attention  was  first  directed  to  ^ 
the  effects  which  gout  produces  on  the  heart,  from  the  appearances  | 
in  the  body  of  a  military  officer  who  had  for  a  long  time  suffered 
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from  severe  attacks  of  gout,  and  in  whom  I  ibuiid  not  only  the 
thoracic  aorta,  but  the  pericardium,  extensively  ossified,  and  its 
surface  covered  with  a  cretaceous  matter  ;— morbid  changes  which 
I  shall  endeavour  to  show  are  usually  the  effects  of  and  cha- 
racteristic of  arthritic  inflammation. 

From  these  considerations,  I  will  therefore  endeavour  on  this 
occasion  to  collate  such  observations  as  I  have  been  enabled  to 
make  on  the  gouty  inflammation  of  the  heart;  and  I  have 
described  the  gouty  affections  of  the  heart  as  being  inflammatory, 
for,  in  whatever  stage  or  in  whatever  degree  the  heart  is 
affected  by  gout,  we  can  always  recognise  its  symptoms  and  its 
morbid  changes  as  those  of  an  inflammatory  disease.  In  treat- 
ing of  the  gouty  affections  of  the  heart,  I  must  necessarily  give 
a  general  view  of  the  phenomena,  causes,  symptoms,  and  treat- 
ment of  arthritis. 

Here  I  may  remark,  that  the  voluminous  histories  of  gout  ^"j'j^y- 
which  have  been  published,  have  made  it  appear  to  be  so  compli-  ^p^^**^*^ 
cated  a  disease  as  to  lead  to  the  supposition  that  it  is  unlike  all 
other  maladies.  There  is,  however,  no  order  of  phenomena  to  be 
observed  in  the  history  of  gout  which  are  not  to  be  met  with  in 
other  specific  diseases.  Comparing  gout  with  scrofula  both  are 
observed  chiefly  to  affect  particular  tissues,  both  are  preceded 
and  accompanied  by  disorders  of  the  processes  of  incretion  and  of 
excretion,  both  excrete  a  matter  mi  generis,  both  are  hereditary, 
and  both  may  be  translated  from  one  part  of  the  body  to  another. 

No  more,  therefore,  should  gout  be  subdivided  hito  different 
species  than  we  could  with  propriety  subdivide  scrofula ;  for, 
whether  gout  assumes  an  acute  or  chronic  type,  whether  it  affects 
one  organ  or  one  tissue  of  an  organ,  whether  it  has  been  con- 
fined to  one  part  of  the  body  or  translated,  whether  its  attacks 
be  regular  or  irregular,  whether  it  be  retrocedent  or  misplaced,  or 
whether  it  be  anomalous  or  hereditary,  nevertheless,  in  all  these 
stages,  and  in  all  these  varieties  and  forms,  each  of  which  have 
been  considered  by  nosologists  as  a  distinct  species,  and  designated 
by  a  particular  name,  gout  ought  to  be  legitimately  regarded  as 
one  specific  disease,  and  the  different  species  nothing  more  than 
modifications  or  phases  of  one  and  the  same  malady. 

It  has  been  such  artificial  divisions  which  have  led  not  only  to 
erroneous  views  of  its  pathology,  but  which  liave  rendered  the 
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principles  of  treating  gout  exceedingly  complicated ;  for  we  shall 
find  that  it  matters  not  how  the  different  forms  of  the  disease 
may  be  designated,  as  they  are  all  examples  of  one  specific  ailment 
variously  modified  from  temperament,  constitution,  and  other 
peculiarities  in  each  individual,  and  requiring  the  same  therapeutic 
means  for  their  treatment. 

Phenomena  and  Causes. — Gouty  inflammation,  like  other  spe- 
cific diseases,  attacks  only  particular  tissues ;  and,  although  it  has 
been  from  the  phenomena  of  the  disease  affecting  the  synovial 
membranes  and  their  superincumbent  bursse  that  the  descriptions 
of  gout  have  chiefly  been  given  in  systemic  works,  yet  arthritic 
inflammation  affects  not  only  the  synovial,  the  serous,  but  also 
the  mucous  membranes  and  the  skin. 

Of  the  serous  membranes  we  find  the  pleura,  the  peritonseum, 
the  membranes  of  the  brain,  the  capsules  of  the  aqueous  humour 
and  crystalline  lens,  and  the  vaginal  coat  of  the  testes,  all 
affected  with  gouty  inflammation. 

Both  the  gastro-pidmonary  and  the  genito-urinary  mucous,  as 
well  as  the  cutaneous  surfaces,  are  also  liable  to  arthritic  inflam- 
mation. The  mucous  membrane  of  the  bronchi,  of  the  pharynx 
and  alimentary  canal,  the  mucous  membrane  covering  the  eye- 
ball, as  well  as  that  lining  the  urinary  passages,  are  each  liable  to 
inflammation  distinctly  of  an  arthritic  character,  and  attacking 
individuals  of  gouty  constitutions,  and  yielding  to  a  system  of 
treatment  so  as  to  leave  no  doubt  of  their  true  arthritic  character. 

Picnsoning,  therefore,  from  analogj',  and  bearing  in  mind  the 
natural  structure  of  both  the  pericardium  and  endocardium,  we  are 
led  to  anticipate,  that  when  gout  affects  the  heart,  the  inflammation 
will  be  seated  not  in  its  muscular  structure,  but  in  either  of 
these  serous  membranes. 
Morbid  ap-        It  can  Only  be  after  death  when  we  are  able  to  see  the  charac- 

pearances, 

ters  of  gouty  inflammation  of  the  serous  tissues  of  the  heart ; 
but  we  can  observe  the  peculiar  bright  scarlet  tint  of  the  inflamed 
skin  covering  a  gouty  joint ;  and  we  have  also  a  most  favourable 
opportunity  of  observing,  from  the  transparency  of  the  organ  of 
vision,  all  the  morbid  changes  and  progress  of  arthritic  inflamma- 
tion in  the  iris,  and  thus  comparing  arthritic  iritis  with  endo- 
carditis. 

When  the  eye  is  attacked  with  gouty  inflammation,  besides 
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the  peculiarity  in  the  red  tint  of  the  inflamed  sclerotica,  the 
serous  membrane  which  hues  the  cornea  spreads  over  the  surface 
of  the  iris,  and  extends  over  the  anterior  surface  of  the  capsule 
of  the  crystalline  lens,  becomes  dull  and  discoloured  from  elFused 
lymph,  and,  if  the  inflanuuation  has  been  severe  and  of  long 
duration,  or  the  attacks  have  been  frequent,  portions  of  the 
capsule  of  the  aqueous  humour  and  crystalline  lens  then 
become  thickened,  and  in  some  instances  even  ossified. 

Now  these  morbid  changes  are  precisely  those  of  arthritic 
endocarditis  and  pericarditis,  the  lining  membrane  of  the  heart 
losing  its  transparency  and  polished  surface,  its  various  portions, 
such  as  those  reflected  upon  the  valves,  becoming  thickened  with 
a  cretaceous  or  osseous  matter  deposited  between  its  laminse  ;  and 
the  morbid  changes  of  the  pericardium  are  precisely  similar. 

Though  either  of  the  serous  membranes  of  the  heart  may  be 
the  seat  of  arthritic  inflammation,  and  though  we  may  not  be 
able  to  detect  during  life  the  precise  portion  of  the  membrane 
which  is  affected,  on  examining  the  hearts  of  those  who  had  long 
suffered  from  gout,  the  morbid  products  are  in  most  instances  met 
with  in  the  endocardium,  and  chiefly  in  that  which  lines  the  sys- 
temic heart. 

The  morbid  changes  which  take  place  in  the  pericardium  and 
in  the  endocardium  from  gouty  inflammation,  not  only  resemble 
those  produced  by  common  or  idiopathic  inflammation,  but  there 
are  also  changes  which  may  be  deemed  pathognomonic  of  gout. 

Of  these  the  most  characteristic  is  the  deposit  of  an  earthy  or 
cretaceous-looking  matter,  of  various  degrees  of  consistence,  in 
those  tissues  which  have  been  the  seat  of  arthritic  inflamma- 
tion, and  likewise  in  the  separation  of  a  similar  matter  from  the 
blood,  by  the  difl'erent  excrementitious  organs. 

The  deposit  of  a  cretaceous  matter  in  the  joints  and  bursse  has 
always  been  considered  to  be  the  effect  of  gout ;  and  whenever 
the  arlliritic  inflammation  of  a  bursa  advances  so  far  as  to  create 
ulceration  of  the  superincumbent  skin, — a  process  Avhich  not 
unfrequently  takes  place,  to  permit  the  escape  of  a  "  chalk-stone," 
— a  fluid  containing  the  same  opaque  white  matter  will  often  con- 
tinue to  be  long  afterwards  secreted,  and  to  exude  from  the  fistu- 
lous orifice  in  the  integuments. 
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A  similar  chalky  deposit  I  have  likewise  observed  in  the  Meibo- 
mian glands,  the  palpebral  conjunctiva  being  one  of  those  mucous 
membranes  which  is  by  no  means  unfrequently  affected  with 
arthritic  inflammation ;  and  I  have  observed  the  surface  of  an 
ulcer  of  the  cornea,  the  effect  of  an  arthritic  ophthalmia,  covered 
with  an  opaque,  white  cretaceous  matter. 

Chalk-stones  arc  frequently  coughed  up  from  the  lungs  ;  a 
cretaceous  matter  is  often  discharged  from  the  kidneys  ;  and 
there  are  instances  in  medical  records  where  a  similar  looking 
matter  has  been  excreted  by  the  skin, 

"  A  patient  who  suffered  for  several  months  from  a  paroxysm 
of  gout,  had  the  entire  surface  of  the  body  covered  every  morning 
with  a  white  powder,  as  if  he  had  been  dusted  with  flour." 

"  Pechlin  saw  several  young  men,  apparently  of  the  most 
robust  and  best  habits  of  body,  sweat  a  kind  of  'tophaceous' 
matter.  One  of  them  died  before  he  was  forty  years  of  age ;  and 
Fuch  was  the  general  tendency  of  his  humours  to  a  chalky  nature, 
that  whatever  he  spat  or  sweated  was  rendered  white,  from  the 
abundance  of  this  gypsius  matter." 

From  these  morbid  phenomena  it  therefore  appears  to  me,  that 
the  excretion  of  a  cretaceous  matter  may  be  considered  as  a 
pathognomonic  character  of  gout ;  and  that  the  chalky  or 
"earthy"  deposits  so  frequently  met  with  in  the  membranes  of 
the  heart  may  be  legitimately  considered  as  the  produce  of  an 
arthritic  inflammation. 

In  endeavouring  to  show  the  analogy  of  gouty  inflammation  of 
the  heart  to  that  of  other  organs  affected  with  gout,  I  have  made 
use  of  the  common  terms  of  calcareous,  cretaceous,  and  earthy 
matter;  but  it  is  proper  to  observe,  that  recent  analysis  has 
shown  that  these  concretions  consist  of  the  tirate  of  soda  and 
some  of  the  2)hos])hate  of  lime. 

Urate  of  soda  is  also  found  in  the  venous  blood  taken  from 
the  arm  of  gouty  persons,— an  important  fact,  w^hich  not  only 
shows  that  the  excretion  of  that  saline  substance  may  be  legiti- 
mately taken  as  a  pathognomonic  character  of  gout ;  but  affords 
incontrovertible  evidence  of  gout  being  the  effects  of  its  presence 
in  the  blood,  or  of  a  vitiated  state  of  the  vital  fluid. 
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There  is  no  more  striking  phenomena  connected  with  the  history  -pin^  mi-t»s- 
of  gout  than  its  susceptibility  of  being  translated  from  one  organ       ci  t,'»"t. 
to  another,  —  an  important  fact  to  be  kept  in  mind  in  the  treat- 
ment of  the  disease.    It  may  either  be  translated  from  the  heart  See  pase  393. 
to  the  extremities,  or  to  the  heart  from  the  extremities. 

When  the  heart  is  suffering  from  gout,  it  frequently  happens  ^™"the*'^ 
that  the  symptoms  are  immediately  relieved  by  the  gout  being 
translated  to  the  feet,  and  such  an  event  may  be  considered,  along 
with  other  symptoms,  as  an  unerring  diagnostic  sign  of  the 
arthritic  nature  of  the  disease  of  the  heart. 

A  Barrister  complained  of  an  uneasy  feeling  in  the  region  of  Cases, 
the  heart,  and  occasional  palpitations,  during  nine  years.  Pain 
and  redness  now  affected  first  the  little  toe  of  one  foot  and  the 
inner  ankle  of  the  other  foot,  and,  on  the  following  day,  all  the 
uneasy  feelings  in  the  chest  abated.  I  saw  him  six  weeks  after- 
wards with  a  tenderness  continuing  in  one  foot,  all  the  unnatural 
feelings  in  the  chest  abated,  and  a  great  amendment  had  taken 
place  in  his  general  health.  Baillie  mentions  having  seen  a  person 
who  had  suffered  from  palpitation  of  the  heart  for  six  months, 
which  suddenly  disappeared  on  the  accession  of  a  fit  of  gout, 
and  Scudamore  relates  a  similar  case. 

When  the  local  articular  inflammation  is  checked,  and  alto- 
gether ceases,  symptoms  supervene  which  point  out  that  the  disease 
has  been  translated  to  the  heart,  or  to  some  other  internal  organ. 

Numerous  are  the  instances  of  persons,  when  suffering  from  t'|)y'i|g^"|.( 
gout  in  the  feet,  plunging  them  into  cold  water,  after  which  the 
gouty  inflammation  of  the  joint  suddenly  ceased,  and  was 
translated  to  the  heart. 

The  circumstances  which  attended  the  last  illness  of  George  IV.,  Case  or 
furnish  a  very  distinct  history  of  the  more  striking  features  of 
a  gouty  affection  of  the  extremities  being  translated  to  the  heart, 
and  an  account  of  this  case  cannot  fail  to  be  generally  interesting, 
more  especially  as  no  correct  statement  of  His  Majesty's  last  ill- 
ness has  been  given  by  any  of  his  medical  attendants  ;  whilst  it 
also  gives  me  an  opportunity,  even  at  this  distant  period,  of  cor- 
recting some  erroneous  statements  made  for  unworthy  purposes.* 

*  "  Essays  and  Orations  read  and  delivered  at  the  Royal  College  of  Physicians,  &c.,  &c., 
&c.,"  by  Sir  Henry  Hall'ord,  1831. 
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I  have  formerly  alluded  to  our  Royal  Family  as  an  example  of 
the  hereditary  nature  of  gout,  many  of  them  having  perished 
from  gouty  affections  of  the  chest. 

George  IV.   had  often  suffered  from  gout,  and  luxurious 
habits  of  life  also  rendered  the  general  system  plethoric,  and  very  , 
susceptible  of  inflammatory  attacks,  the  inflammation  usually  | 
afi"ecting  the  chest. 

To  relieve  the  pain  attending  the  paroxysms  of  gout,  the  King 
had,  amongst  a  variety  of  other  remedies,  frequently  taken 
"Wilson's  Gout  Tincture,"  and  the  inflammatory  attacks  of  the 
chest  had  often  required  for  their  relief  copious  bloodlettings.  ; 
His  Majesty  also  had,  during  many  years,  often  complained  | 
of  uneasy  feelings  in  the  head,  which  were  always  relieved  by 
cupping. 

The  last  illness  of  George  IV.  may  be  said  to  have  begun  in 
the  spring  of  1 830 ;  the  King  having  then  had  a  severe  attack  . 
of  inflammation,  from  which  he  never  altogether  rallied. 

In  the  beginning  of  April  His  Majesty,  as  well  as  those  around 
him,  became  extremely  anxious  about  his  condition,  and  on 
Saturday  the  23rd  of  April  the  King  sent  to  London  Lord 
Strathaven,  his  equerry,  with  a  message  to  me,  commanding  my 
attendance  at  Windsor  on  the  following  morning. 

Not  having  seen  the  King  for  some  weeks,  I  was  much  struck 
on  entering  the  bedchamber,  with  a  change  in  the  expression  of 
His  Majesty's  countenance,  which  bespoke  great  anxiety. 

The  King  was  sitting  up  in  bed,  unable  to  recline  in  the  hori-  i 
zontal  posture,  breathing  with  great  difficulty,  and  with  an 
oppressed  and  intermitting  pulse.    All  the  painful  gouty  feelings 
which  were  in  the  joints  had,  for  some  time,  subsided ;  since 
which,  the  difficulty  of  breathing  had  supervened. 

After  a  lengthened  conversation,  in  which  the  King  gave  a  most 
accurate  and  detailed  account  of  the  progress  and  symptoms 
of  his  malady,  "  I  wish  that  you,  my  good  friend,"  observed  the 
King,  "would  tell  me  candidly  your  opinion  of  my  condition, — 
I  can  get  no  satisfactory  answers  from  Sir  Henry  Halford." 

My  reply  was,  "  It  appears  to  me,  Sire,  that  the  character  of  | 
yom  ailments  has  lately  changed,  and  that,  instead  of  any  im- 
portant disorder  being  now  present  in  the  lungs,  the  great 
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<"mbarrassTnent  in  the  breathing  arises  from  a  disturbance  of  the 
heart ;  and  that  this  disturbance  of  the  circulation  is  caused  by 
the  gout  having  left  the  extremities,  and  been  translated  to  the 
heart."  On  pressing  for  an  opinion  on  the  danger  of  the  disease, 
which  the  King  did  in  a  firm,  manly  tone,  I  replied,  "  Your 
Majesty  must  be  quite  aware  that,  when  a  vital  organ  is  affected, 
it  is  impossible  to  say  that  there  is  no  danger ;  but  I  am  convinced 
from  the  nature  of  your  present  condition,  much  relief  may  be 
obtained  by  medical  treatment." 

After  explaining  to  the  King  the  proposed  mode  of  treatment, 
I  retired. 

Sir  William  Knighton  afterwards  requested  me  to  wnte  my 
opinion,  both  of  the  nature  of  the  disease  with  which  the  King 
was  afflicted,  and  of  the  remedies  I  proposed,  in  order  to  be  put 
into  the  hands  of  Sir  Henry  Halford,  who  was  expected  at 
Windsor  in  the  evening.   Of  that  letter  the  following  is  a  copy ; 

"Dear  Sir  Henry, 

"The  reason  of  my  now  writing  to  you,  I  will  explain  on 
our  first  meeting. 

"  It  appears  to  me,  that  the  distressing  dyspnoea,  of  which  the 
King  complains,  arises  from  a  disease  of  the  hearty  and  I  believe 
that  the  affection  of  that  viscus  depends  upon  an  arthritic 
diathesis. 

"  1  cannot  help  being  impressed  with  the  opinion,  that  if  the 
gout  would  affect  the  extremities,  the  heart  would  be  relieved, 
and,  with  this  view,  benefit  might  be  derived  by  the  use  of  the 
pedeluvium  and  stimulants  to  the  legs  and  feet.  Though  general 
depletion  be  inadmissible,  I  would  expect  benefit  from  the  appli- 
cation of  six  or  eight  leeches  to  the  region  of  the  heart,  and 
these  to  be  repeated  according  to  the  effects  produced. 

"  Believe  me  yours,  faithfully, 

"James  Wardrop. 

"  Windsor  Castle,  April  25,  1830."* 


*  "  In  the  case  of  His  late  Majesty,  the  King's  Government  and  the  Royal  family  were 
apprized  as  early  as  the  27th  of  April.  (I  hold  in  my  hand  the  original  letters  which  gave 
the  information  to  the  Prime  Minister);  that  His  Majesty's  disease  was  seated  in  his 
chest,  and  that  an  effusion  of  water  into  the  chest  was  soon  to  be  expected.    It  was  not, 
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The  King  expired  on  the  26th  of  June,  and  the  morbid  ap- 
pearances, which  were  officially  published,  fully  confirmed  the 
opinion  I  had  given  of  the  nature  of  the  King's  illness. 

"  Two  pints  of  water  were  found  in  the  cavity  of  the  right 
side,  and  three  pints  and  three-quarters  in  the  left  side  of  the 
chest.    The  left  lung  was  considerably  diminished. 

"  The  lower  edge  of  each  lobe  of  the  lungs  had  a  remarkable 
fringe,  which,  upon  examination,  was  found  to  be  formed  by  a 
deposit  of  fat. 

"  The  substance  of  the  lungs  had  undergone  no  change  of 
structure ;  but  the  mucous  membrane  lining  the  air-tubes  was  of 
a  dark  colour,  in  consequence  of  its  vessels  being  turgid  with 
blood. 

"  The  pericardium  contained  about  half  an  ounce  of  fluid,  but 
its  opposite  surfaces  in  several  parts  adhered  to  each  other  from 
inflammation  at  some  remote  period. 

"  Upon  the  surface  of  the  heart  and  pericardium  there  was  a 
large  quantity  of  fat ;  and  the  muscular  substance  of  the  heart 
was  so  tender  as  to  be  lacerated  by  the  slightest  force.  It  was 
much  larger  than  natural.  Its  cavities  upon  the  right  side  pre- 
sented no  unusual  appearance  ;  but  those  on  the  left  side  were 
much  dilated,  more  especially  the  auricle. 

"  The  three  semilunar  valves  at  the  beginning  of  the  aorta 
were  ossified  throughout  their  substance,  and  the  inner  coat  of 
that  blood-vessel  presented  an  irregular  surface,  and  was  in  many 
parts  ossified." 

Gout  trail';-  When  alluding  to  the  metastasis  of  gout,  it  ought,  however, 
to  be  mentioned,  that  on  leaving  a  joint  it  is  not  always  translated 
to  the  heart,  but  sometimes  to  some  other  organ,  especially  to  the 
stomach,  to  the  head,  or  to  some  portion  of  the  gastro-pulmonary 
mucous  surface. 

Its  metas-  The  translation  of  gout  is  likewise  the  consequence  of  a  dis- 
bra.iTnjury.  ^^"^  part  being  injured,  or  from  a  surgical  operation.    When  a 

however,  until  the  latter  end  of  May,  when  His  Majesty  was  so  discouraged  by  repeated 
attacks  in  the  embarrassment  in  his  breathing,  as  to  desire  me  to  explain  to  him  the  nature 
of  liis  complaint,  and  to  give  liim  my  candid  opinion  of  its  probable  termination,  that  tlie 
opportunity  occurred  of  acknowledging  the  extent  of  my  fears  for  his  safety."— Orffi/on,?, 
«f  ,  p.  07. 
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gouty  person  receives  an  injury,  such  as  spraining  a  joint,  I  have 
frequently  seen  instances  where  the  suhsequent  inflammation  has 
been  completely  subdued  by  local  bleedings  and  other  depletive 
means  ;  but  soon  afterwards  an  inflammatory  attack  has  come 
upon  the  injured  part,  the  rosy-colour  of  the  skin,  the  accom- 
panying oedema,  the  hereditary  disposition,  and  the  inefficacy 
of  the  previous  successful  system  of  treatment,  pointing  out 
the  attack  to  be  of  an  arthritic  character. 

A  lady  sprained  her  wrist  severely,  and  the  subsequent  in-  c-j^p 
flammation  rccpiired  the  repeated  application  of  leeches  before  it 
was  subdued.  About  six  weeks  after  the  accident,  and  when 
only  a  slight  tenderness  and  swelling  remained,  the  wrist,  back 
of  the  hand,  and  a  part  of  the  fore-arm,  suddenly  became  much 
swelled,  the  skin  of  a  bright  pink  colour,  with  considerable  ten- 
derness. Suspecting  from  the  inefficacy  of  the  former  remedies,  as 
well  as  from  the  local  and  general  symptoms,  that  this  inflamma- 
tion was  of  an  arthritic  character,  I  treated  it  accordingly  ;  all  the 
symptoms  speedily  yielding  to  a  few  small  doses  of  colchicum 
combined  with  the  carbonate  and  sulphate  of  magnesia. 

The  propriety  of  weighing  the  necessity  of  a  surgical  operation  or  by  a  sur- 
on  a  gouty  subject,  and  of  his  being  in  a  fit  condition  before  it  is  ^um. 
performed,  are  of  essential  importance  for  its  success  ;  for  it  has 
frequently  happened  that  operations  have  failed  from  the  wound  -p^^ 
being  attacked  with  gout.  This  I  am  convinced  has  often  been  the 
cause  of  the  want  of  success  in  lithotomy,  and  in  the  operations 
for  the  cure  of  cataract ;  both  urinary  calculus,  and  cataract  being 
common  diseases  in  gouty  persons. 

Effects  in  many  respects  analogous  to  those  just  mentioned  are 
produced  by  medicinal  substances,  such  as  colchicum,  which,  by  Or  by  medi- 
quickly  subduing  the  pain  and  local  inflammation  of  a  severe 
attack  of  articular  gout,  the  inflammation  soon  returns,  and  often 
in  another  and  in  a  vital  organ ;  a  dangerous  effect  of  such 
medicines,  which  may  be,  to  a  certain  extent,  avoided  by  com- 
bining them  with  those  which  increase  the  excrcmcntitious 
processes  of  the  skin,  of  the  kidneys,  and  of  the  alimentary  canal. 

A  naval  officer  received  an  invitation  to  dine  at  the  Pavilion,  case, 
and  having  been  seized  with  gout  in  his  feet,  he  sent  for  a 
physician,  requesting  him  to  employ  such  remedies  as  would 
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enable  liim  to  dine  the  following  day  with  the  King.  Accord- 
ingly, a  dose  of  colchicum  was  administered,  which  speedily  gave 
relief,  and  enabled  the  gallant  admiral  to  go  to  the  royal  feast ! 
In  a  few  days  afterwards  he' consulted  me  on  account  of  a  great 
difficulty  of  breathing,  accompanied  with  tenderness  in  the 
cardiac  region,  and  the  pulse  so  rapid  and  unequal  that  it  could 
with  difficulty  be  counted,  leaving  no  doubt  of  the  arthritic 
character  of  the  attack,  in  consequence  of  the  gout  having  been 
translated  to  the  heart  from  the  extremities.  Though  the  more 
severe  symptoms  of  the  attack  were  subdued  by  antimony, 
opium,  and  mercury  combined,  along  with  derivatives,  yet  his 
health  was  never  restored,  and  he  died  three  years  afterwards  of 
a  diseased  heart. 

Hereditary       The  hereditary  nature  of  gout  has  been  the  theme  of  much 

clMractev  of  .  ,1.  i-  i-i/.  f  c  ^ 

gMiit.  comment  and  dispute  ;  but  it  may  be  said  or  gout  as  or  scroiula 

and  cancer,  that  there  are  families  who  are  more  subject  to  them 
than  others ;  although  there  are  no  individuals  of  whom  it  could 
be  asserted  that  they  could  not  have  an  attack  of  gout.  Many 
persons,  but  particularly  women,  dislike  the  notion  of  having  a 
complaint  which  has  any  relation  to  gout,  from  an  erroneous 
impression  that  gout  is  only  a  disease  incident  to  the  votaries  of 
Bacchus  and  Venus  ;  and  though  gout,  like  most  other  ailments, 
is  aggravated  by  habits  of  sensual  indulgence,  yet  it  may  fre- 
quently be  observed  in  those  who  live  very  temperately,  and  who 
are  not  able  to  trace  it  to  any  hereditary  cause.  Indeed  we  may 
often  notice  in  the  same  family  the  different  branches  suffer  in 
various  degrees  from  this  malady  ;  some  being  severely  afflicted, 
some  more  slightly,  and  others  passing  through  a  long  life  without 
having  had  even  the  most  trifling  illness  of  a  gouty  character. 

Symptoms  and  Diagnosis. — That  during  the  very  earliest  stage 
of  a  gouty  affection  of  the  heart  inflammation  is  present,  we  may 
venture  to  conclude,  from  the  symptoms  and  from  the  morbid 
products  in  the  more  severe  cases  ;  for  we  cannot  expect  that  so 
slight  a  degree  of  inflammation  that  might  materially  disturb 
the  heart  could  be  manifest  after  death,  any  more  than  the 
inflammation  in  a  portion  of  skin,  or  of  mucous  membrane, 
could  be  visible,  which  was  quite  apparent  during  life. 

"When  gout  assumes  a  paroxismal  type,  either  the  heart  con- 
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tinues  to  be  the  chief  seat  of  the  local  iiiflaiumation,  or,  far  more 
frequently,  it  affects  at  the  same  time  one  or  several  of  the 
synovial  capsules. 

If  the  inflammatory  attack  be  confined  to  the  central  organ, 
then  along  with  all  the  symptoms  of  general  fever,  there  is  super- 
added a  tumultuous  action  of  the  heart.  The  impulse  and 
rhythm  are  changed,  the  heart  palpitates  more  or  less  violently, 
and  the  beats  are  increased  in  frequency,  and  are  often  irregular 
and  intermitting.  The  sounds  are  also  changed  according  to  the 
severity  of  the  attack  and  the  particular  portion  of  the  endocar- 
dium which  is  affected. 

The  irritable  condition  of  the  heart  explains  the  disordered  changes  iih 
state  of  the  cerebrospinal  and  pulmonary  systems  which  accom- 
pany  it ;  for,  as  I  have  endeavoured  to  point  out,  whenever  the 
action  of  the  heart  is  changed,  the  alterations  in  the  circulation 
necessarily  produced  in  the  kings  and  in  the  head,  disturb  the 
functions  both  of  the  pulmonary  and  of  the  nervous  systems.  And 
when  the  inflammation  of  the  heart  is  of  a  more  acute  character, 
the  two  vital  organs,  the  brain  and  the  lungs,  then  become  still 
more  disordered ;  the  palpitations,  restlessness,  irritable  state  of 
mind,  and  oppression  in  breathing,  all  being  increased. 

In  those  examples  of  gout,  where  the  disease  has  been  suddenly 
translated  from  the  extremities  to  the  head,  causing  apoplexy,  or 
to  the  chest,  producing  difficult  respiration  and  asthma,  it  is  ex- 
tremely probable,  future  observers  will  find  that  such  effects  have 
arisen  from  gout  being  translated  to  the  heart,  whose  disordered 
functions  produce  the  changes  both  in  the  brain  and  in  the  lungs. 

In  the  multiplied  observations  on  apoplexy,  wherein  particular 
cases  are  narrated,  which  were  considered  to  be  caused  by 
gout,  no  allusion  is  made  by  any  writer,  and  no  one  has  attempted  Apopiexiat 

1  o     ^        I-         1         ^  ^       •  ^•  n     i  Arlhritica. 

to  trace  the  symptoms  or  the  disordered  brain  to  a  disease  of  the 
heart ;  though  in  several  instances  the  morbid  condition  of  the 
heart  has  been  distinctly  mentioned.    The  case  of  the  celebrated 
anatomist,  Malphigi,  is  one  of  those  of  "arthritic  apoplexy"  Portai, 
wherein  the  heart  was  diseased,  gouty  concretions  being  found  vVpo-^ 
in  the  brain,  and  likewise  "  ossification  in  the  valves  of  the  heart." 

The  disorder  in  the  heart's  functions  explains  satisfactorily  changes  in 
how,  from  the  changes  in  the  circulation  of  the  cerebro -spinal  sphiaf'^^'^'^'' 

sybtum. 
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The  heart  is 
affected  with 
gout  ill 
various 
degrees. 


Heart  alone 
affected. 


system,  mental  irritability  and  restlessness  should  be  so  constantly- 
present  in  gouty  affections  of  the  heart.  These  effects  of  a  dis- 
ordered circulation  might,  indeed,  be  referred  to,  in  order  to  illus- 
trate the  influence  of  changes  in  the  action  of  the  heart  on  the 
nervous  system,  and  they  afford  additional  proof  of  those  patho- 
logical views  I  have,  in  a  former  part  of  this  work,  endeavoured 
to  establish.  These  symptoms  likewise  afford  an  additional 
proof  of  the  errors  of  those  nosologists  who  have  classed  such 
symptoms  amongst  nervous  diseases,  conceiving  them  to  be  pri- 
mary affections  of  the  nervous  system. 

In  gouty  persons  the  heart  appears  to  suffer  in  all  possible 
degrees ;  for,  whilst  in  many  instances  this  organ  is  severely 
affected,  in  the  majority  of  cases  it  is  only  after  repeated 
paroxysms,  and  after  the  lapse  of  many  years,  that  permanent 
changes  have  been  found  in  the  heart's  structure,  sutficient  to 
interrupt  the  stream  of  blood ;  and  dissection  reveals  to  what  a 
remarkable  extent  the  auriculo-ventricular  orifices  may  be 
contracted,  from  repeated  attacks  of  arthritic  inflammation, 
and  how  Ufe  has  often  been  long  preserved,  by  habits  of  great 
moral  and  bodily  tranquillity,  even  after  the  structure  of  the 
circulating  apparatus  has  been  materially  impaired,  and  the 
body  supplied  with  only  a  very  small  stream  of  oxygenated  blood' 
Unless  the  circulation  be  disturbed  from  any  accidental  cause, 
and  thus  life  instantly  destroyed,  those  who  have  suffered  from 
arthritic  inflammation  of  the  heart  usually  perish  from  the  effu- 
sion of  water  in  the  cavities  of  the  pericardium,  pleura,  and 
cellular  tissue. 

During  a  prolonged  paroxysm  of  gout,  it  frequently  happens 
that  the  joints  and  the  heart  suffer  alternately,  sometimes  the  one 
and  sometimes  the  other  being  under  the  more  immediate  influ- 
ence of  the  arthritic  inflammation ;  and  when  the  joints  become 
inflamed,  whatever  disturbance  may  have  previously  been  in  the 
heart's  condition,  the  cardiac  symptoms  are  now  alleviated,  or 
altogether  subside. 

Besides  those  persons  who  have  been  sufferers  from  gout  in  the 
extremities,  and  in  whom  there  is  no  doubt  of  the  connection  of 
the  gouty  attacks  with  a  disturbed  condition  of  the  heart,  there 
are  many,  and  these  chiefly  women,  in  whom  gouty  inflammatiou 
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appears  to  afifect  the  heart  alone.  Indeed,  so  large  has  been  the 
proportion  of  instances  of  this  description,  that  have  come  under  i„  y,„men 
my  own  observation,  occurring  more  especially  at  that  period  of  «si'«<='=''^>'- 
woman's  life  when  the  menstrual  flux  is  about  to  cease,  that 
arthritic  carditis  may  be  considered  as  a  frequent  complaint ; 
Avhilst,  from  the  symptoms  accompanying  it,  such  affections  have, 
as  I  have  said,  been  generally  arranged  amongst  nervous  diseases. 

Though  it  has  commonly  been  considered  that  gout  is  much  less 
frequent  in  women  than  in  men,  this  remark  strictly  applies  only 
to  articular  gout,  or  to  the  more  severe  gouty  paroxysms,  wherein 
the  joints  are  violently  inflamed.  The  frequency  of  arthritic 
affections  of  the  heart  in  women  I  would  account  for  by  the  well- 
known  fact,  in  the  history  of  gout,  that  any  gouty  affection  of  an 
internal  organ  is  relieved  by  a  paroxysm  of  articular  inflammation  ; 
and  as  men  are  far  more  subject  to  such  attacks,  consequently,  in 
equal  numbers  of  gouty  men  and  women,  a  greater  proportion  of 
women  will  be  found  vrith  a  disturbed  heart  than  men  ;  and  a  pro- 
portionably  smaller  number  of  women  affected  with  articular 
gout. 

The  affection  of  the  heart,  in  gout,  I  may  observe,  does  not 
necessarily  come  on  either  from  any  violent  exertion  or  from  any 
violent  mental  emotion,  causes  to  which,  I  have  remarked,  other 
affections  of  the  heart  can  usually  be  traced.  As  might  be 
supposed,  gouty  affections  of  the  heart,  from  their  specific  cha- 
racter, arise  either  from  the  translation  of  gout  from  another  part, 
such  as  the  toes  or  feet,  or  this  affection  of  the  heart  may  be  pre- 
ceded by  those  derangements  of  the  digestive  functions  which 
accompany  attacks  of  gout  in  other  organs. 

Symptoms  arising  from  a  disordered  state  of  the  incrementi- 
tious  and  excrementitious  processes,  always  accompany  or  precede 
the  local  inflammation.  Such  symptoms  may  precede  the  acces- 
sion of  any  local  inflammatory  paroxysm  only  a  short  time,  or 
they  may  be  alone  present  for  many  months,  or  even  years. 
There  are  many  instances,  especially  amongst  women,  where  a 
disordered  state  of  the  sanguiferous,  as  well  as  of  the  digestive 
system,  had  existed  for  a  long  period,  without  any  local  inflam- 
mation having  made  its  appearance,  sufficiently  characteristic  to 
establish  the  arthritic  nature  of  the  malady ;  though  doubtless, 
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in  such  cases,  there  must  have  been  present  an  increased  vas-  I 

cularity  of  some  portion  of  one  of  the  serous  tissues  of  the  heart, 

as  well  as  a  change  in  the  qualities  of  the  blood.  j 

Gouty  dys-       The  condition  of  the  digestive  organs  gives  rise  to  an  impor- 

tant  class  of  symptoms,  in  arthritic  affections  of  the  heart,  and  ^ 
the  deranged  state  of  the  stomach  which  so  universally  precedes  an  j 
attack  of  gout,  and  is  indeed  so  remarkable  during  the  progress  | 
of  the  premonitory  symptoms  wherever  the  local  inflammation 
may  be  situated,  led  to  the  common  observation  of  "  gout  being 
generated  in  the  stomach." 

There  are  no  symptoms  more  characteristic  of  gouty  dyspepsia 
than  acidity  and  flatulency,  and  the  alvine  evacuations  are  j 
generally  irregular,  and  their  quantity  and  qualities  unnatural. 
The  appetite  is  either  impaired,  or  there  is  a  morbid  desire  for 
food,  and  often  to  partake  of  aliments  which  are  disliked  during  ' 
health.  Sometimes  there  is  pain  in  the  precordial  region,  and  not 
unfrequently  a  sensation  of  nausea,  and  sometimes  vomiting. 

Changes  in        There  are  appearances  of  the  tongue  which  will  be  found  very 

tongue.  characteristic  of  gouty  dyspepsia.  Both  its  bulk  and  its  form 
are  changed.  Sometimes  it  becomes  so  large  as  to  receive  an 
impression  of  the  teeth  of  the  lower  jaw,  and  instead  of  being 
convex  it  assumes  a  concave  form.  The  peculiar  changes  of  the  j 
colour  of  the  tongue's  surface  are  equally  characteristic,  the  edges  ^ 
becoming  of  a  dull  white  or  slate  hue,  whilst  the  central  portion 
is  usually  covered  with  a  dark  brown  fur. 

A  remarkable  circumstance  in  the  history  of  gout,  and  of  which  I 
am  not  aware  there  is  any  analogy  in  other  diseases,  is  that,  when 
a  person  who  has  been  long  suffering  all  the  symptoms  of  a  gouty  ' 
stomach,  if  a  healthy  condition  of  the  digestive  organs  be  restored,  ' 
a  local  arthritic  inflammation  will  then  supervene ;  and  so  well 
known  is  this,  that  when  talking  of  the  sick,  it  is  a  common 
remark,  "  that  he  has  not  strength  to  bring  out  the  gout." 

Case.  An  eminent  Artist,  advanced  in  years,  had  long  suffered  the 

symptoms  of  gouty  dyspepsia,  and  also  complained  of  uneasy 
feehngs  in  the  urinary  bladder ;  all  which  symptoms  I  was  led  to 
consider  of  an  arthritic  character.    When  prescribing  antimony 
and  mercury  combined,  and  the  sulphate  and  carbonate  of  mag-  i 
nesia,  I  made  accidentally  the  observation,  that  if  he  could  only  I 
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have  an  attack  of  articular  gout,  all  the  present  symptoms  would 
be  subdued.  Much  to  his  surprise,  in  a  very  few  days  he  had  a 
slight  attack  of  gout  in  the  great  toe  of  one  foot,  after  which 
all  his  former  ailments  were  completely  relieved. 

The  biliary  organs  are  generally  much  deranged,  as  well  as  the  changes  in 
stomach  itself, — the  bile  becoming  of  an  unhealthy  quality,  and  organs, 
often  diminishing  in  quantity  ;  changes  which  are  marked  by  the 
appearances  of  the  alvine  discharge,  and  the  discoloration  of  the 
cutaneous  surface. 

Besides  the  changes  in  the  biliary  secretion,  there  is  in  many  of  and  in  tiie 
those  who  have  suffered  from  repeated  attacks  of  the  gout,  a  con- 
gested  state  of  the  portal  system,  and  which  is  indicated  by  the 
disposition  to  haemorrhoids.  The  connection  of  the  hcemorrhoidal 
flux  with  gout  attracted  the  notice  of  the  earliest  writers,  and  the 
relief  obtained  by  the  spontaneous  evacuation  of  blood  in  arthritic 
affections,  pointed  out  the  propriety  of  artificial  blood-letting  in 
the  treatment  of  the  disease.  The  repeated  and  large  quantities 
of  blood  which  are  in  many  cases  thus  lost,  and  the  relief 
obtained, — especially  of  many  symptoms  considered  as  indicating  a 
debilitated  system,  and  likewise  many  of  a  nervous  character, — 
show  how,  under  such  circumstances,  a  depletive  system  of  treat- 
ment may  be  adopted. 

The  urine  is  much  changed  in  gouty  subjects.    Those  who  and  in  the 
have  suffered  from  gout  are  aware  of  an  inflammatory  attack 
approaching  when  the  urine  becomes  darker  and  acquires  a  colour 
compared  to  that  of  English  brandy.    It  usually  deposits  a  thick 
"  lateritious  sediment,"  and  is  found  to  contain  urate  of  soda,  as 
well  as  phosphate  of  lime ;  and  the  urate  of  soda  varies  in  quan- 
tity before  and  after  the  gouty  paroxysm.    Phosphate  of  lime  is 
also  found  in  those  concretions  which  are  formed  in  the  kidneys  woiieston's 
as  well  as  in  the  coats  of  the  arterial  system ;  but  this  earthy  ^"^'^"'^ 
salt  has  not  been  detected  either  in  the  joints  or  in  the  blood  of 
gouty  subjects  ;  and  it  is  a  curious  physiological  fact,  if  that 
phosphate  of  lime  and  urate  of  soda  are  both  excreted  from  the 
kidneys  and  coats  of  arteries,  but  have  not  been  found  present 
in  the  blood,  and  that  only  urate  of  soda  is  excreted  by  the 
synovial  membranes,  and  found  in  the  venous  blood. 

In  a  therapeutic  point  of  view,  it  is  important  to  recollect  that 
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the  proportion  of  uric  acid  and  phosphate  of  lime  which  are  con- 
tained in  gouty  urine  depend  greatly  on  the  food  ;  the  quantity  of 
these  substances  in  the  blood  being  increased  or  diminished  ac- 
cording to  the  quantity  of  animal  food  which  is  consumed,— a 
circumstance  that  satisfactorily  explains  how  gout  is  scarcely 
known  in  those  classes  of  society  who  live  chiefly  on  vegetable  food. 

1  have  already  had  occasion  to  remark,  that  the  same  saline 
matter,  the  urate  of  soda,  was  in  some  gouty  people  excreted  by 
the  skin ;  and  I  have  alluded  to  persons  subject  to  gout  in  whom, 
by  increasing  the  cutaneous  excretion  by  exercise,  the  gouty 
paroxysm  and  all  the  more  severe  effects  of  gout  were  warded 
off;  so  that  the  excretion  of  the  urate  of  soda  by  the  skin, 
besides  illustrating  an  important  phenomena,  also  points  out  how 
those  medicines  which  are  employed  for  the  relief  of  gout,  and 
which  act  upon  the  skin,  separate  and  evacuate  its  noxious 
ingredients. 

The  earthy  deposit  in  the  lungs  of  gouty  persons  also  shows 
how  the  pulmonary  exhalation  is  contaminated  in  gouty  persons, 
and  becomes  a  channel  for  the  excretion  of  vitiated  elements  in 
the  blood. 

The  condition  of  the  sanguiferous  system  will  always  be 
found  to  have  an  important  influence  in  arthritis,  producing 
symptoms  some  of  which  are  referable  to  the  vitiated  qualities 
of  the  blood,  and  others  to  the  state  of  the  heart  itself. 

When  speaking  of  the  disorders  of  the  heart  caused  by  changes 
in  the  blood,  I  briefly  alluded  to  those  diseases  in  which  the 
natural  constituents  of  the  Mood  were  altered  in  their  pro- 
portions,  and  to  those  changes  which  arise  from  the  re-ahsorption 
of  secreted  fluids  ;  but  there  are  also  changes  in  the  blood  which 
are  caused  by  the  addition  of  new  elements,  of  which  the  most 
striking  example  which  analysis  has  yet  obtained,  is  the  presence 
of  urate  of  soda  in  the  venous  blood  of  gouty  people. 

There  can  be  no  more  satisfactory  evidence  of  this  earthy 
deposit  being  a  pathognomonic  symptom  of  gouty  inflammation 
than  that  urate  of  soda  is  always  found  in  gouty  venous  blood ; 
whilst  the  fact  of  this  salt  being  detected  in  the  blood,  likewise 
shows  the  important  share  which  the  blood  must  have  in  the 
production  of  gout. 
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From  the  morbid  changes  both  in  the  processes  of  incretion  and 
excretion  which  precede  and  accompany  gout,  we  might  have 
anticipated  that  there  must  be  important  changes  in  the  quahties 
of  the  blood ;  and  although  gouty  blood  has  been  found  to  contain  The  arterial 
the  urate  of  soda,  the  venous  blood  has  yet  only  been  ana-  not yet'""^ 
lyzed,  and  blood,  too,  taken  from  the  veins  of  the  arm,  so  that  ^"^'y^*''" 
we  are  still  ignorant  not  only  of  the  nature  of  the  venous  blood 
in  different  organs,  but  also  of  any  noxious  ingredients  of  the 
arterial  blood.  A  knowledge  of  the  vitiated  elements  which  may 
be  present  in  the  arterial  blood,  might  perhaps  lead  to  establish 
some  rational  principle  for  the  treatment  of  the  disease,  and 
might  likewise  enable  a  satisfactory  explanation  to  be  given  of  the 
effects  produced  by  those  remedies  which  are  considered  to  be 
the  most  beneficial  in  the  treatment  of  gout.  In  pursuing,  how- 
ever, our  inquiries  upon  this  interesting  subject,  the  chemist 
should  not  be  satisfied  with  finding  in  the  blood  urate  of  soda  ; 
for  it  is  extremely  probable  that  as  phosphate  of  lime  has  also 
been  detected  in  gouty  concretions  formed  in  the  joints,  in  the 
kidneys,  in  the  coats  of  the  arteries,  and  in  those  membranes 
subject  to  gouty  inflammation,  the  same  earthy  matter,  as  well 
as  some  other  noxious  elements,  may  in  all  probability  be  also 
found  in  the  blood. 

Admitting  that  the  blood  in  gout  is  vitiated,  it  is  legitimate  to  Gouty  wood 
infer,  that  such  blood  circulating  through  the  heart,  will  be  hear""!^* 
sufficient  to  accoimt  for  those  disturbances  which  precede  and 
accompany  an  arthritic  paroxysm, — a  condition  of  the  heart 
which  necessarily  varies  in  every  possible  degree ;  and  as  a 
general  remark,  it  may  be  said,  that  whenever  the  presence  of 
gout  can  be  distinctly  traced  in  any  individual,  there  is  always 
preceding,  or  along  with  the  disease  in  the  joints,  some  disturb- 
ance in  the  heart. 

Inquiring  into  the  symptoms  of  gout,  whatever  may  be  the  Gontcom- 
organ  affected  by  it,  it  is  essential  to  discriminate  those  symptoms  llther  lUs-' 
which  are  strictly  of  an  arthritic  character  from  those  which  are 
produced  by  other  diseases  with  which  gout  may  be  combined — 
especially  with  plethora  or  rheumatism. 

It  is  the  combination  of  gout  with  plethora  which  constitutes  with 
the  gouty  paroxysm,  and  in  which  may  be  perceived,  in  addition  i''*""'""^** 
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to  all  the  arthritic  symptoms,  general  and  local,  those  also  of 
idiopathic  inflammation. 

This  combination  is  precisely  what  may  be  observed  in  other 
specific  diseases,  as  in  scrofula,  in  syphilis,  and  in  cancer,  the 
organs  or  tissues  affected  with  these  diseases  being  frequently 
attacked  at  the  same  time  with  an  idiopathic  inflammation. 
We  may  also  observe  this  combination  distinctly  illustrated  when 
the  diseased  organ  has  been  wounded,  or  has  received  an  injury. 
A  scirrhous  tumour  of  the  mamma  is  often  accompanied  by  exten- 
sive inflammation  and  swelling  of  the  cellular  membrane  svirround- 
ing  the  mammary  gland,  which  inflammation  can  be  relieved  by 
bleeding  and  other  local  means,  the  schirrous  nucleus  remaining 
unchanged.  So  also  a  contaminated  lymphatic  gland  in  the  \ncinity 
of  a  syphilitic  ulcer  often  becomes  inflamed  from  some  accidental 
cause  ;  the  idiopathic,  or  common  inflammation  thus  superadded, 
yielding  to  local  depletion,  whilst  the  venereal  poison  can  only  be 
afterwards  destroyed  by  mercury.  Now,  it  is  precisely  the  same 
with  gout,  the  inflammation  caused  by  a  blow  or  other  injury  upon 
a  gouty  joint,  is  relieved  by  the  local  abstraction  of  blood,  whilst 
the  arthritic  inflammation  requires  a  very  different  system  of 
treatment. 

It  is  no  less  essential  to  distinguish  the  arthritic  from  the  rheu- 
matic symptoms  in  those  cases  where  gout  is  combined  with 
articular  rheumatism  ;  for  it  is  with  the  rheumatism  that  affects 
the  joints  that  this  combination  may  frequently  be  observed. 

Neither  is  it  unusual  to  find  gout  com.bined  with  muscular 
rheumatism,  and  in  such  cases  the  two  diseases  are  so  different 
from  each  other  that  they  can  even  be  distinguished  by  the 
sufferer ,  who  sometimes  describes  his  ailment  as  being  arthritic 
and  at  another  as  rheumatismal. 

Articular  rheumatism  and  gout  are,  as  I  will  subsequently  point 
out,  perfectly  distinct  diseases,  differing  in  some  most  essential 
characters  ;  and  there  is  no  feature  in  their  history  that  has  so 
much  contributed  to  give  an  impression  of  their  similarity,  and  of 
their  not  being  easily  distinguishable  from  one  another,  as  the 
circumstance  of  being  so  often  combined  in  the  same  person. 

The  circumstance  of  gout  and  articular  rheumatism  being 
frequently  combined  in  the  same  person,  and  some  of  the  symp- 
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toms  being  similar,  they  are  apt  to  be  confounded  with  each 
other — gout  mistaken  for  rheumatism  and  rheumatism  for  gout. 
There  are,  however,  diagnostic  characters  which  will  seldom  fail 
to  determine  the  true  nature  of  each. 

Gout  has  been  shown  to  be  the  consequence  of  a  long-continued 
imperfection  in  the  incrementitious  and  excrementitious  processes 
by  which  the  sanguiferous  system  becomes  sooner  or  later  de- 
ranged, and  the  blood  contaminated.  But  articular  rheumatism 
is  caused  by  external  agents,  especially  by  changes  m  the  condi- 
tion of  the  atmosphere,  such  as  the  exposure  of  the  cutaneous 
surface  to  a  cold  and  moist  air ;  and  it  attacks  persons  apparently 
in  good  health. 

The  condition  of  the  blood  in  the  two  diseases  is  essentially 
different ;  the  urate  of  soda,  which  is  present  in  gouty  venous 
blood,  is  not  found  in  the  blood  of  those  suffering  from  rheu- 
matism, their  blood  being  remarkable  for  its  proportion  of  fihrine. 

Articular  rheumatism  usually  commences  in  an  acute  form,  and 
passes  into  the  chronic  stage  ;  whilst  the  phenomena  of  gout  are 
at  first  passive,  and  afterwards  assume  an  acute  character. 

Muscular  and  neuralgic  rheumatism  are  equally  distinct  from 
articular  rheumatism  as  gout.  What  can  be  more  dissimilar  than 
the  pain  which  affects  a  muscle  when  the  part  has  been  suddenly 
exposed  to  cold,  and  a  joint  attacked  with  gout  ?  And  in  neur- 
algic rheumatism,  the  character  of  the  pain,  and  its  seat  in  a 
nervous  trunk,  are  equally  unlike  the  phenomena  of  gout. 

Treatment. — The  general  principles  to  be  employed  in  the 
treatment  of  arthritic  affections  of  the  heart,  are  precisely  the  General 
same  as  those  which  are  most  applicable  to  the  treatment  of  gout 
in  whatever  organ  the  inflammatory  attack  may  appear  ;  all  the 
different  species  into  which  Nosologists  have  subdivided  gout 
being,  as  I  have  said,  merely  phases  of  one  specific  disease. 

As  the  premonitory  symptoms  of  gout,  especially  those  of  the 
heart,  are  generally  slow  in  their  progress,  and  often  of  long  dura- 
tion before  there  is  any  severe  inflammatory  paroxysm,  the  treat- 
ment of  these  symptoms  becomes  of  the  greatest  importance,  not 
only  in  order  to  avert  an  attack  of  acute  arthritic  inflammation, 
but  to  prevent  any  permanent  changes  taking  place  in  the  heart's 
tissues. 
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The  curative 
indications 
in  gout. 


The  reme- 
dies wliich 
improve  the 
excretions. 


Mercury  and 
antimony. 


Barlow. 


Of  vomiting. 


To  correct  the  vitiated  condition  of  the  blood  is  a  most  essen- 
tial curative  indication  in  gout ;  and  it  is  not  only  necessary  to 
discharge  from  the  blood  its  noxious  elements,  but  likewise  to 
improve  the  qualities  of  the  incretions  by. 

The  first  class  of  medicinal  substances  are  those  which  separate 
and  discharge  from  the  blood  its  excrementitious  matters,  either 
by  their  action  on  the  digestive  canal,  on  the  pulmonary  and 
cutaneous  surfaces,  or  upon  the  kidneys. 

Of  the  medicines  that  act  upon  the  digestive  canal,  the  most 
powerful  are  mercury  and  antimony.  The  preparations  of  mercury 
and  antimony,  given  singly  or  combined,  have  a  great  effect  in 
evacuating  from  the  alimentary  canal  morbid  secretions,  as  well 
as  having  an  influence  on  the  biliary  organs,  these  being  frequently 
deranged. 

"  Antimony  and  calomel  are  both  remarkable  for  promoting 
mucous  discharges,  the  one  as  an  emetic,  and  the  other  as 
a  purgative ;  and  there  is  a  great  analogy  between  their  respec- 
tive operations.  What  antimony  is  to  the  stomach,  calomel 
is  to  the  intestines ;  and  the  resemblance  is  still  closer,  for 
calomel  is  capable  of  acting  on  the  stomach  and  of  exciting 
vomiting,  and  antimony  frequently  acts  as  a  purgative ;  both 
too,  produce  ptyalism.  We,  therefore,  can  supply  by  the  one 
that  property  which  the  other  is  deficient  in,  and,  in  the  combi- 
nation of  both,  we  have  a  means  of  evacuating  the  whole  alimentary 
canal." 

One  grain  of  calomel,  with  a  third  of  a  grain  of  tartrate  of 
antimony,  or  with  a  couple  of  grains  of  the  antimonial,  or  of 
James's  Powder,  may  be  given  once  or  twice  a  day,  according  to 
the  severity  of  the  symptoms,  and  the  beneficial  effects  produced. 
The  calomel  ought  to  be  carefully  exhibited,  taking  care  that  the 
organs  of  circulation  are  not  disturbed  by  its  influence  on  the 
blood. 

The  antimonial,  or  the  James's  Powder,  taken  singly,  have  a 
powerful  effect  in  tranquillising  the  heart,  and  five  grains  of  either 
of  them  may  be  taken  at  bedtime,  or  a  smaller  dose  may  be 
repeated  two  or  three  times  a  day. 

In  some  conditions  of  the  stomach,  great  benefit  is  derived  from 
antimony  when  it  causes  vomiting ;  and  when  the  tongue  is  much 
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discoloured  and  loaded,  and  at  the  same  time  there  is  a  disposi- 
tion to  nausea,  vomiting  sometimes  produces  the  best  effects,  not 
only  evacuating  morbid  secretions  or  undigested  food,  but  from 
the  powerful  influence  which  the  act  of  vomiting  has  in  restoring 
the  balance  of  the  thoracic  circulation. 

Whilst  it  is  advisable  not  only  to  regulate  the  bowels,  but  also 
to  evacuate  any  morbid  secretions  which  they  mhy  contain,  "  it 
is  at  the  same  time  proper  that  the  medicines  employed  should 
be  such  as  may  keep  the  bowels  regular  without  much  purging."  CuUun. 
However,  it  is  surprising  to  find  that  in  some  instances  where 
purgatives  had  been  previously  given  to  a  great  extent,  the 
alimentary  canal  still  remains  loaded  with  excrementitious 
matters. 

The  influence  of  sweatiny  in  relieving  as  well  as  preventing  sud.iriflc*. 
gout  is  remarkable,  and  that  some  unhealthy  ingredient  is  by  this 
excrementitious  process  discharged  from  the  blood  appears  pro- 
bable, a  cretaceous-looking  matter  being  contained  in  the  cutaneous 
exhalation  of  gouty  people. 

Cases  have  already  been  mentioned  of  gouty  persons  who  never  h*. 
failed  to  ward  off  a  paroxysm  of  gout  by  taking  such  exercise, 
and  clothing  themselves  in  such  a  manner  as  to  produce  a  copious 
jjerspiration ;  and  on  this  principle  I  would  explain  the  great 
value  which  has  been  placed  on  exercise,  and  "  the  remarkable 
and  almost  incredible  relief  obtained  by  riding  on  horseback  in 
most  chronic  diseases.  For  this  kind  of  exercise  strengthens 
all  the  digestive  powers,  whilst  it  revives  tlie  natural  heat  by  the 
continual  motion  of  the  body,  and  enables  the  secretory  vessels 
to  perform  their  functions  of  purifying  the  blood  in  a  proper 
manner  :" — "  Exercise,  unless  it  be  used  daily,  will  do  no  service; 
for  if  it  be  interrupted  at  times,  it  will  avail  little  in  changing  sydcniNun. 
the  constitution." 

Of  equal  value  are  sudorific  medicines,  and  indeed  those  drugs  Sudoiiiics. 
which  have  the  reputation  of  curing  gout,  such  as  colchi- 
cnm,  seldom  produce  their  good  effects  without  causing  at  the 
same  time  a  more  or  less  copious  perspiration.  To  this  effect 
upon  the  cutaneous  system  are  also  to  be  .iscribed  the  benefit  of 
the  vvarni-bath,  and  of  fomentations  and  poultices  to  the  integu- 
ment of  the  inflamed  parts. 

3  u 
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Diuiotics. 


Chap. 

XVIII. 
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process. 


This  process 
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By  HC'iipunc- 
tu  ation. 


UcsitUs  those  remedial  means  wliich  discharge  by  the  aHmeu- 
tary  canal,  and  the  skiu  excrementitiuus  matters  from  the  blood, 
the  kidneys  are  Ukewise  an  important  outlet,  more  especially  in 
the  more  advanced  cases  of  gout,  where  a  sero-albuminous  fluid 
is  infiltrated  in  the  cellular  tissue,  or  collected  in  the  serous  cap- 
sule of  the  heart. 

Squills,  digitalis,  mercur]),  and  the  alkalis  administered  singly 
or  combined  with  opium,  are  the  most  useful  diuretics  ;  and  are 
to  be  exhibited  according  to  the  general  rules  that  have  been 
already  pointed  out. 

"When  gouty  inflammation  has  repeatedly  affected  the  heart, 
there  is  often  an  accumulation  of  serum,  both  in  the  pericardium 
and  also  in  the  cellular  tissue,  which  may  by  relieved  by  diuretics 
and  absorbents.     But  when  the  eflFused  fluid  cannot  be  removed 
by  internal  medicines,  it  is  then  advisable  to  discharge  it  by  an 
artificial  opening  in  the  skin.  If  it  be  collected  to  so  great  an  extent 
as  to  create  not  only  an  alarming  oppression  in  breathing,  but  to 
distend  the  skin  of  the  lower  limbs,  a  process  of  ulceration  com- 
mences, and  ultimately  a  slough  of  the  integument  separates,  leav- 
ing an  opening  through  which  the  fluid,  infiltrated  in  the  cellular 
tissue,  oozes,  and  sometimes  in  such  a  quantity  as  to  relieve  all 
the  symptoms,'  particularly  the  oppressed  breathing.    This  })ro- 
cess,  employed  by  the  economy  to  relieve  the  system  of  a  morbid 
collection   of  sero-albuminous   fluid,   may   be  advantageously 
imitated  by  making  punctures  in  the  distended  skin,  through  which 
the  fluid  may  escape ;  a  simple  operation  which  has  not  usually 
been  resorted  to  until  a  far  advanced  state  of  the  disease,  from  the 
wounds  when  made  wdth  the  common  lancet  not  only  being  difli- 
cult  to  heal  but  often  the  surrounding  skin  sphacelating,  and 
causing  an  incurable  ulcer.    Now  all  the  evil  effects  of  a  wound 
made  with  a  lancet  are  avoided,  by  making  the  puncture  either 
with  a  round  needle,  or  with  the  "  glover's  needle,"  which  is 
triangular.    Not  only  does  the  water  flow  more  freely  from  such 
a  puncture  than  from  the  small  incision  of  a  lancet,  but  it  is  less 
apt  to  close,  and  it  is  never  followed  by  sphacelation  and  ulcera- 
tion. From  the  advantages  of  this  mode  of  puncturing  the  integu- 
ment of  an  anasarcous  limb,  this  palliative  remedy  should  be 
unhesitatingly  adopted  whenever  the  integuments  are  so  over- 
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distended  as  to  become  a  source  of  any  considerable  uneasiness, 
instead  of  postponing  it  from  a  notion  that  by  delay  any  ad- 
vantage can  be  obtained. 

From  tlie  intimate  union  of  the  lungs  and  heart  not  only 
are  the  functions  of  the  lungs  disturbed  in  gouty  affections  of  the 
heart,  but  the  pulmonary  mucous-membrane  is  frequently  more 
or  less  inflamed  ;  and  it  is  under  such  circumstances,  when  expec- 
torants, such  as  sqiiils  and  ipecacuhana  may  be  advantageously 
administered. 

Another  class  of  medicines  which  are  to  be  employed  in  the 
treatment  of  gout,  are  those  which  improve  the  incretions,  whether 
these  may  have  become  unhealthy  from  unhealthy  matters  received 
by  the  incrementitious  organs,  or  from  the  imperfect  manner  in 
which  these  organs  have  performed  their  fmictions. 

"  Whatever  remedies  assist  nature"  observes  the  great  Syden- 
ham, "  to  perform  her  functional  duty,  either  by  strengthening 
the  stomach  so  that  the  aliments  may  be  well  digested,  or  the 
blood  that  it  may  sufficiently  assimilate  the  chyle  received  into 
the  mass,  or  the  solids,  so  as  to  enable  them  the  better  to  change 
the  juices  designed  for  their  nutrition  and  growth  into  their 
proper  substance ;  and  w  hatever  preserves  the  secretory  vessels 
and  the  emunctories  in  such  a  state  that  the  excrementitious 
parts  of  the  whole  system  may  be  carried  off  in  due  time  and 
order." 

Half  a  drachm  of  the  carbonate  and  two  drachms  of  the  sul- 
phate of  magnesia,  mixed  in  peppermint-water,  is  the  most  useful 
purgative  combination  with  which  I  am  acquainted,  and  it  may 
be  taken  morning  or  at  bed-time,  and  continued  as  long  as  the 
tone  of  the  stomach  improves  by  its  use.  The  compound  tinc- 
tures of  rhubarb,  and  of  aloes,  and  the  decoction  of  aloes,  are 
also  well  adapted  to  regulate  the  bowels,  and  improve  the  diges- 
tion of  the  gouty. 

The  condition  of  the  stomacli  is  much  relieved  by  the  exhibi- 
tion of  magnesia,  potash,  and  ammonia,  combined  with  bitters 
and  purgatives.  Magnesia  along  with  rhubarb  and  ginger,  or  some 
aromatic  Intter,  cither  in  large  doses  occasionally  or  a  prolonged 
course  of  small  doses  taken  once  or  twice  a  day,  materially  im- 
proved the  digestive  function,  and  warded  off  a  paroxysm  of 
gout. 

3  u  2 
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Cinchona  The  ciuchona  has  long  been  in  repute  for  improving  the  tone 
lydenhtn^  of  a  gouty  stomach.  "  Of  all  simples  the  Peruvian  Bark  is  the 
best,  for  a  few  grains  of  it  taken  morning  and  evening  strengthens 
and  enlivens  the  blood." 
Huffman's  Thc  compound  tincture  of  cinchona  diluted  with  lime-water,  is 
cinchona,      another  useful  formula,  and  the  mineral  acids  are  in  many  cases 

most  grateful,  and  may  be  tak^n  combined  with  cinchona. 
Mineral  There  are  also  many  of  the  mineral  waters  that  have  great 

Afreets.'        repute  in  improving  the  digestive  organs  of  gouty  persons,  and 
thus  enabling  them  to  have  a  paroxysm  of  articular  gout.    "  I 
believe  it,"  says  the  learued  Cullen,  "to  be  evident  to  every- 
body, that  the  phenomena  of  gout  have  a  constant  connection 
with  the  state  of  the  stomach,  and  particularly  that  a  certain 
strength  of  tone  in  this  organ  is  necessary  to  produce  a  paroxysm 
of  inflammatory  gout." 
Dietetics.         Whatever  may  be  the  influence  of  a  hereditary  predisposition 
to  gout,  it  has  been  universally  acknowledged  that  the  severity 
of  the  disease  greatly  depends  on  diet  and  habits  of  life.  The 
difference  in  its  frequency  amongst  a  peasantry  who  live  chiefly 
on  vegetable  food,  and  the  working  class  of  a  large  community 
who  consume  a  much  larger  proportion  of  animal  food,  is  very 
remarkable.    In  the  affluent  classes  of  society  the  same  observa- 
tion is  verified ;  for  though  there  are  individuals  amongst  them 
who  severely  suff"er  from  gout,  notwithstanding  their  habits  of 
living  are  abstemious  and  temperate,  yet  the  generality  of  persons 
who  have  been  severely  afflicted  with  this  malady,  are  those  who 
have  indulged  in  the  luxuries  of  the  table. 

"  What  is  a  consolation  to  me,  and  may  he  so  to  other  gouty 
persons  of  small  fortunes  and  slender  means,  is  that  kings,  princes, 
generals,  admirals,  philosophers,  and  divines,  and  some  other 
great  men  have  thus  lived  and  died.  It  may  in  a  more  special 
manner  be  aflirmed  of  this  disease,  that  it  is  destroys  more  rich 
than  poor  persons,  and  more  wise  men  than  fools ;  which  seems 
to  demonstrate  the  justice  and  strict  impartiality  of  Providence, 
who  abundantly  supplies  those  that  want  some  of  the  conveniences 
of  life,  with  other  advantages,  and  tempers  its  profusion  to  others 
with  equal  mixture  of  evils  ;  so  that  it  appears  to  be  universally 
decreed  that  no  man  shall  enjoy  unmixed  happiness  or  misery, 
but  experience  both  ;   and  this  mixture  of  good  and  evil,  so 
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adapted  to  our  weakness  and  perishable  condition,  is  perhaps 
admirably  suited  to  the  })resent  state." 

In  the  treatment  of  gout,  the  diet,  therefore,  is  of  the  greatest  syiientimu. 
importance,  such  being  preferable  which  contains  the  smallest 
proportions  of  highly  azotised  food. 

Chemical  science  affords  a  satisfactory  explanation  of  the  effect 
of  diet  in  the  formation  of  gout ;  for  when  carniverous  animals  are 
fed  on  vegetable  food  alone,  no  uric  acid  is  found  in  the  blood  ; 
a  fact  proved  by  Majendie,  who  fed  carniverous  animals  on 
food  containing  little  or  no  azote,  and  their  urine  became  deprived 
both  of  uric  acid  and  phosphate  of  lime. 

Malt  liquors  have  been  highly  recommended  as  a  beverage  to 
gouty  persons,  and  the   "bitter"   ale  is  often  to  them  very  Mait liinmrs 
palatable  and  refreshing.  niended. 

"  Gouty  persons  may  drink  a  large  draught  of  small  beer,  as, 
being  generally  subject  to  stone  in  the  kidnies,  the  growth  thereof 
is  considerably  obstructed  by  drinking  at  this  time  such  a  liquor, 
as  it  cools  and  cleanses  the  kidneys." 

Wine  and  spirituous  li(iuors  are  to  be  avoided  in  acute  arthi'itic  Sydenham, 
inflammation,  whatever  part  of  the  body  may  be  affected,  but  in         .  i^^, 
the  more  chronic  stages  especially,  after  a  severe  attack  of  inflam-  t^'.'ij  '.iriny 
matory  gout,  the  system  becomes  so  often  debilitated,  and  the  '"'rti  ii 
digestive  functions  so  impaired,  that  besides  bitters  and  carmina- 
tives, wine  or  brandy  may  be  advantageously  administered. 

It  is  remarkable  the  effects  of  different  kinds  of  wine  in  gouty 
persons.  A  gentleman,  who  has  been  long  subject  to  gout,  could  Case 
produce  an  attack  of  articular  gout  in  twenty-four  hours  by 
drinking  only  a  single  glass  of  champagne.  Such  an  effect 
appears  contradictory  to  the  singular  phenomena  in  the  history  i'as«  sor.. 
of  gout  to  which  I  have  alluded,  that  an  attack  of  articular 
gout  may  be  brought  on  by  improving  the  patient's  health. 

Besides  endeavouring  to  discharge  from  the  blood  its  vitiated 
elements,  and  Hkewise  to  improve  the  incretions,  material  benefit  F.xhibition  of 
is  derived  from  clianging  the  constituents  of  the  blood.  ii.xmauts. 

Thus  when  there  are  no  febrile  symptoms,  hfEmatics  may  be 
administered  ;  and  of  these  the  preparations  of  iron  have  been  see  ciinp. 

X IX. 

long  in  repute,  and,  combined  with  cinchona,  their  tonic  effects 
are  often  increased. 
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Tlie  most  effectual  method  for  strengtliening  the  stomach  in 
gout  is  iron,  vvliicli  may  be  employed  under  various  preparations ; 
but,  to  me,  the  best  appears  to  be  the  rust  in  fine  powder,  which 
Cuiicn.        may  be  given  in  large  doses." 

The  mrsaparilla  infused  in  lime-water,  and  also  the  taraxacum 
are  botli  useful  in  improving  the  incrementitious  processes. 

How  far  a  medicinal  substance  such  as  colchicum  may  possess, 
besides  its  neurotic  effects,  some  element  which  forms  with  the 
blood  a  new  compound,  and  by  which  the  excrementitious  pro- 
cesses of  the  digestive  canal,  of  the  kidneys,  and  of  the  skin,  are 
altered,  is  a  problem  yet  beyond  our  knowledge  of  the  nature  of 
the  processes  which  are  performed  in  the  vital  laboratory.  Bu^ 
even  a  successful  analysis  of  gouty  arterial  blood  might  lead  us 
into  error,  were  we  to  expect  that  by  adding  new  elements  we 
should  be  able  to  produce  new  combinations  in  the  blood  by 
which  its  hurtful  properties  would  be  destroyed. 

The  pathologist  must  therefore  receive  chemical  analyses 
with  great  caution  ;  for  whatever  combinations  or  decompositions 
may  be  made  in  the  chemical,  we  must  not  conclude  that  similar 
processes  would  take  place  with  the  same  ingredients  in  the  vital 
laboratory  where  there  are  so  many  disturbing  actions — actions 
under  the  influence  and  control  of  other  laws. 
Blood-letting  Besides  the  means  which  are  applicable  to  the  cure  of  the 
employed.  Specific  diseasc,  those  remedies  are  to  be  employed  which  will 
allay  the  accompanying  febrile  symptoms. 

When  the  constitutional  excitement  is  great,  and  the  local  inflam- 
mation severe,  blood  should  be  abstracted  from  the  arm,  and  an 
antiphlogistic  treatment  rigidly  followed,  keeping  in  mind  that 
symptoms  will  remain,  —  symptoms  characteristic  of  the  specific 
disease,  but  which  cannot  be  relieved  by  depletion. 

Whenever  there  is  tenderness  to  the  touch,  or  uneasy  feelings 
in  the  precordial  region,  oppressed  breathing,  accompanied  with 
a  small  wiry  pulse,  and  a  strong  impulse  of  the  heart,  then  blood 
abstracted  by  a  few  leechest,  either  from  the  chest  or  feet,  often 
produces  a  decided  alleviation  of  the  symptoms  ;  and  the  leeches 
ought  to  be  repeated  according  to  the  effects  produced,  and  the 
severity  of  the  remaining  symptoms. 

As  gout  is  frequently  combined  with  plethora,  in  the  treatment 
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of  such  cases  not  only  the  means  of  remodving  the  vitiated  quali-  WhcnK"'" 
ties  01  the  blood  is  to  be  considered,  but  also  the  propriety  oi  witii 
diminishing  its  quantity.    Indeed,  the  depletive  system  which  is  p'*"'""^**' 
so  beneficially  eniyloyed  in  all  other  specific  diseases  when  these 
are  accompanied  by  plethora,  is  applicable  to  the  treatment  of 
gout,  and  especially  to  the  arthritic  affections  of  the  heart.    The  xhe  use  oc 
use  of  bloodletting  in  gout,  must,  as  in  all  other  specific  diseases  i'n''goiu 
however,  be  cautiously  employed,  for  whilst  on  the  one  hand 
the  symptoms  of  plethora  are  alleviated  by  the  depletion,  if.  car- 
ried further  it  is  followed  by  great  debility,  the  local  inflamma- 
tion assuming  a  chronic  form,  difficult  to  subdue. 

The  connection  of  the  hcemorrhoidal  lixix  with  gout  attracted  ^out 

°    _  _  relieved  by 

the  notice  of  the  earlv  writers  in  mediciue,  and  the  relief  obtained  spontanemis 

haemorrhage. 

by  the  spontaneous  evacuation  of  blood  in  arthritic  affections, 
pointed  out  the  propriety  of  artificial  bloodletting,  especially  the 
application  of  leeches  to  the  hsemorrhoidal  vessels,  in  the  treat- 
ment of  certain  cases  of  gout.  The  repeated  and  large  quantities 
of  blood  lost,  by  spontaneous  haemorrhages,  and  the  relief  obtained 
in  cases  where  there  were  symptoms  indicating  a  debilitated  state 
of  the  system,  and  symptoms  of  a  nervous  character,  shows  how 
even  under  such  circumstances  a  local  depletion  ought  to  be 
iidopted. 

In  women  of  a  gouty  diathesis,  suflPering  from  inflammatory 
symptoms  of  the  heart,  and  these  connected  with  a  disordered 
state  of  the  uterine  system,  decided  benefit  is  derived  from  apply- 
ing a  few  leeches,  either  on  the  hsemorrhoidal  vessels  or  upon  the 
feet.  And,  I  may  here  remark,  that  as  a  congested  state  of  the 
portal  system  is  indicated  by  a  disposition  to  haemorrhoids,  the 
beneficial  effects  which  follows  a  discharge  of  blood  from  the 
hsemorrhoidal  vessels  is  readily  explained, 

"From  the  last  considerations,  it  seems  probable,  that,  during 
the  time  of  paroxysms,  some  measures  may  be  taken  to  moderate 
the  violence  of  the  inflammation  and  pain  ;  and,  particularly,  that 
in  first  paroxysms,  and  in  the  young  and  vigorous,  bloodletting 
at  the  arm  may  be  practised  with  advantage  ;  but  I  am  persuaded, 
that  this  practice  cannot  be  repeated  often  with  safety,  I  believe, 
however,  that  bleeding  by  leeches  on  the  foot,  and  uj>on  the  in- 
flamed part,  may  be  practised  and  re])eated  with  greater  safety  ^ 
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and  I  have  known  instances  of  its  having  heen  practised  with 
safety  to  moderate  and  shorten  paroxysms,  but  how  far  it  may  be 

cuiicii.        carried  we  have  not  had  experience  enough  to  determine." 

The  During  a  local  inflammatory  attack  of  gout,  the  pain  varies  ex- 

Neuroiic".  ceedingly,  according  to  the  part  affected,  and  is  much  less  severe 
when  in  the  tissues  of  the  heart  than  in  the  synovial  capsules. 
The  neurotics  usually  given  to  relieve  the  pain  of  gout,  are  opium. 

Chill).  XIX.    hyosciamus,  beladonna,    colchicum,  and  the  hydrocyanic  acid. 

Of  these  there  is  no  one  to  be  more  depended  upon  to  allay  pain 
than  opium ;  whilst  digitalis,  belladonna,  hyosciamus,  and  the 
hydrocyanic  acid  are  useful  in  allaying  an  irritable  action  of  the 

I'agc  3?!).  heart. 

"  Opiates  give  the  most  certain  relief  from  pain ;  but,  when 

upiuiii.  given  in  the  beginning  of  gouty  paroxysms,  they  occasion  these 
to  return  with  greater  violence.  When,  however,  the  paroxysms 
shall  have  abated  in  their  violence,  but  still  continue  to  return,  so 
as  to  occasion  painful  and  restless  nights,  opiates  may  be  then 
given  with  safety  and  advantage,  especially  to  persons  advanced 

»>!ii£i>.        in  life,  and  who  have  been  often  affected  with  the  disease." 

An  irritable  state  of  the  heart  that  often  remains  after  all  in- 
flammatory symptoms  have  subsided,  may  be  relieved  by  camphor, 
ammonia,  and  galbanim,  and  the  ammoniated  tincture  of  valei'ian  ; 
and  small  doses  of  colchicum,  are  also  essentially  useful  in  similar 
cases. 

Neurotics  may  be  applied  to  the  cutaneous  surface  as  well  as 
taken  internally  ;  and  in  the  more  mild  affections  of  the  heart,  and 
in  those  where  depletive  measures  have  been  employed,  an  embro- 
cation or  plaster  of  belladonna  may  be  applied  on  the  chest  or  on 
the  back,  betwixt  the  scapulae. 

After  the  acute  inflammatory  symptoms  have  yielded,  the  col- 
toJchicum.  chicum  has  most  beneficial  effects,  diminishing  the  increased 
action  of  the  heart,  producing  copious  perspiration,  urinary  secre- 
tion, and  alvine  evacuations.  From  five  to  twenty  drops  of  the 
colchicum  wine  may  be  taken  once  or  twice  a  day,  according  to 
the  severity  of  the  symptoms.  It  ought  always  to  be  given  along 
with  the  citrate  of  atnmonia,  or  potash,  or  with  the  sulphate,  and 
<Y/;  ^io>/«^eof  wr/</?uw-e,  by  which  combniations  the  action  upon  the 
skill,  kidneys,  and  alimentary  canal  are  rendered  more  certain,  for 
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it  is  when  such  action  does  not  take  place  on  the  excretive  organs 
that  the  poisonous  effects  of  colchicum  are  produced.  In  this 
respect  colchicum  resembles  mercury,  for  if  mercury  purges,  sweats, 
or  increases  the  flow  of  urine,  it  is  discharged  from  the  blood ; 
whereas  if  none  of  these  effects  takes  place,  it  is  retained  in  the 
blood,  and  becomes  a  poison  to  the  whole  economy. 

In  administering  colchicum,  two  distinct  effects  are  produced 
by  it ;  it  allays  pain,  by  its  action  on  the  sensory  nerves,  and  it 
forms  new  compounds  with  the  blood,  by  which  the  excremen- 
titious  processes  of  the  alimentary  canal,  the  kidneys,  and  the 
skin  are  altered,  and  the  noxious  elements  separated  from  the 
vital  fluid.  Each  of  these  effects  must  be  produced  by  different 
elements,  of  which  the  colchicum  is  composed ;  for,  like  opium  Page 
and  tobacco,  colchicum  contains  principles,  which  possess  per- 
fectly different  qualities. 

One  of  these  elements  of  colchicum  acts  upon  the  nervous  sys- 
tem, and  the  other,  which,  like  some  other  of  the  same  class 
of  medicinal  bodies,  contains  an  element  siii  generis,  is  poisonous, 
and  if  not  discharged  from  the  system  by  the  excrementitious 
processes,  it  vitiates  the  blood,  and  has  a  pernicious  effect 
on  certain  organs. 

These  remarks  on  colchicum  apply  to  some  other  medicines  The 
which  have  been  considered  to  have  a  specific  effect  in  curing  gout, 
gout.  Hellebore,  so  much  esteemed  by  the  ancients,  and  the 
celebrated  "  Portland  Powder,"  the  "  Eau  Medicinale "  and 
"  "Wilson's  Gout  Tincture,"  whilst  they  alleviate  the  pain  of  gout, 
and  subdue  the  inflammatory  symptoms,  are  all  frequently 
followed  by  the  same  pernicious  effects  on  the  system  as  col- 
chicum. That  such  injurious  effects  of  these  medicines  are 
produced  by  their  influence  on  some  particular  organ  we  may 
conclude  from  the  numerous  cases  which  are  recorded  where 
they  are  said  to  have  brought  on  apoplexy,  asthma,  and  dropsy. 

Speaking  of  the  baneful  effects  of  the  "  Portland  Powder," 
and  similar  effects  I  have  often  seen  caused  by  colchicum,  CuUen 
observes  : 

"  One  of  these  (remedies)  is  what  has  been  named  in  England 
the  '  Portland  Poioder.''  This  is  not  a  new  medicine,  but  is 
mentioned  by  Galen,  and,  with  some  little  variation  in  its  compo- 
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Cullen's  <.  .  1  >, 

Mat.  MeiJ.  latal. 
vol.  ii. 

Similar 
effects  of 
other 


sition,  lias  been  mentioned  by  the  writers  of  almost  every  age 
since  that  time.  It  appears  to  have  been  at  times  in  fashion,  and 
to  again  have  fallen  into  neglect ;  and  I  think  that  this  last  has 
been  ovi^ing  to  its  having  been  found  to  be  in  many  instances 
pernicious. 

"  In  every  instance  which  I  have  known  of  its  exhibition  for 
the  length  of  time  prescribed,  the  persons  who  have  taken  it  were 
indeed  afterwards  free  from  any  inflammatory  affection  of  the 
joints,  but  they  were  affected  with  many  symptoms  of  the  atonic 
gout ;  and  all,  soon  after  finishing  their  course  of  the  medicine, 
have  been  attacked  with  apoplexy,  asthma,  or  dropsy,  which 
proved  fatal. 

"  I  have  had  occasion  to  know,  or  to  be  exactly  informed,  of 
the  fate  of  nine  or  ten  persons  who  had  taken  this  medicine  (the 
Portland  Powder)  for  the  time  prescribed,  which  is  two  years. 
These  persons  had  been  liable  for  some  years  before  to  have  a  fit 
of  a  regular  or  very  painful  inflammatory  gout,  once  at  least,  and 
frequently  twice  in  the  course  of  a  year ;  but  after  they  had  taken 
the  medicine  for  some  time,  they  were  quite  free  from  any  fit  of 
inflammatory  gout ;  and  particularly  when  they  had  completed 
the  course  prescribed  had  never  a  regular  fit,  or  any  inflamma- 
tion of  the  extremities  for  the  rest  of  their  life. 

"  In  no  instance,  however,  that  I  have  known,  was  the  health 
of  these  persons  tolerably  entire.  Some,  after  finishing  the  course 
of  their  medicine,  became  valetudinary  in  different  shapes,  and 
particularly  more  afi^ected  with  dysjyeptic,  and  what  are  called  ne?'- 
vous  complaints,  and  lowness  of  spirits.  In  every  one  of  them, 
before  a  year  had  passed  after  finishing  the  course  of  the  powders, 
some  hydropic  symptoms  appeared,  which  gradually  increased  in 
the  form  of  ascites  or  hydrothorax,  especially  the  latter  joined 
with  anarsaca,  in  less  than  two  or  at  most  three  years  all  proved 


The  same  phenomena  are  illustrated  in  the  efi'ects  of  some 
medicines  in  other  diseases,  especially  in  the  effects  of  mercury. 
"odlls"'''  '^^"^  remedy,  as  I  have  before  observed,  if  absorbed  into  the 
blood,  not  only  contaminates  the  sanguiferous  system,  but  often 
causes  diseases  in  particular  organs  ;  and  if  a  sufl^icient  quantity 
of  iodine  be  absorbed  to  contaminate  the  blood,  there  is  a  like 
specific  effect  produced  on  some  organ. 
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In  no  disease  is  the  use  of  derivatives  of  more  importance  Derivatives, 
than  in  the  treatment  of  gout,  for  in  those  cases  where  an  im- 
portant organ,  as  the  heart,  is  affected  with  gouty  inflammation 
we  may  be  able,  by  that  class  of  remedies,  to  translate  the  gout 
from  the  heart  to  a  less  important  organ. 

This  principle,  for  the  treatment  of  gout  in  the  heart,  is  ap- 
plicable to  those  cases  where  the  inflammatory  attack  has  com- 
menced in  the  heart,  as  well  as  to  those  where  the  arthritic 
inflammation  has  left  the  extremities  and  been  translated  to  the 
heart. 

When  the  circulation  is  disturbed  from  the  presence  of  ar- 
thritic inflammation  in  the  heart,  besides  the  local  treatment, 
leeches,  applied  to  the  feet,  have  a  powerful  influence  in  sub- 
duing the  inordinate  action  of  the  heart,  not  only  by  the  blood 
which  they  remove,  but  by  the  local  irritation  which  they  fre- 
quently create  on  the  skin,  and  by  which  the  gout  may  be 
translated  from  the  chest  to  the  feet. 

To  effect  a  similar  purpose  the  pedeluvium,  with  mustard  or 
vinegar,  friction,  blistei's  on  the  calf  of  the  legs,  sinapisms  to  the 
feet,  or  dry  cupping  to  the  soles  of  the  feet,  as  recommended  by 
Hoff'man,  may  be  employed  ;  and  even  though  the  gout  should 
not  be  translated  to  the  extremities,  these  means  will  assist  in 
subduing  the  local  affection  of  the  heart. 

A  gentleman,  in  the  sixty-fifth  year  of  his  age,  complained  of  a  Case, 
pain  in  the  region  of  the  heart,  dyspnoea,  anxiety  of  countenance, 
loaded  and  slate -coloured  tongue,  a  pulse  quick,  very  small ; 
fluttering,  easily  compressed  and  irregular.  He  has  frequently 
had  attacks  of  gout,  had  been  ailing  for  some  days.  Six  leeches 
were  applied  to  one  foot,  and  a  grain  of  calomel  with  five  of 
James's  Powder  given  every  four  hours.  Next  day  he  was  much 
relieved  of  the  pain  in  the  heart's  region.  Leeches  were  repeated 
on  the  other  foot.  On  the  following  day  the  pain  was  nearly 
gone.  The  James's  Powder  and  saline  medicines  were  continued, 
and  also  the  pedeluvium  with  mustard  and  vinegar.  On  the 
third  day  the  pulse  was  quite  subdued,  but  frequent  and  inter- 
mitting; the  tongue  had  the  same  slate-coloured  fur.  Five 
grains  of  calomel  were  now  given ;  after  which  he  had  a  good 
night,  and  a  belladonna  plaister  was  applied  to  the  chest.  On 

3x2 


524      OF  THE   GOUTY  INFLAMMATION   OF  THE   HEART.  | 

the  following  day  the  peculiar  fur  on  the  tongue  had  disappeared,  j 
the  calomel  acted  once  on  the  bowels,  the  pulse  was  diminished 
in  frequency,  and  regular,  and  he  returned  home  on  the  sixth 
day  convalescent.  After  repeated  attacks,  the  particulars  of 
which  did  not  come  within  my  notice,  he  died  three  years  after-  ^ 
wards ;  and  I  received  the  following  account  of  the  morbid 
appearances :  j 

"  The  pericardium  contained  much  water,  the  right  auricle  and 
ventricle  very  much  enlarged  and  filled  with  blood.  The  left 
ventricle  was  so  relaxed  that  it  was  flattened,  and  the  apex  of  the 
right  ventricle  extended  beyond  it.  The  mitral  valves  were  in 
some  parts  greatly  thickened,  and  so  were  the  tricrispid.  The 
walls  of  the  left  ventricle  were  flaccid  and  pale."  j 
Cases.  An  Officer  whose  general  health  was  considerably  impaired  from 

long  services  in  India,  and  who  had  often  suflFered  from  articular  ^ 
gout,  applied  to  me  on  account  of  a  difficulty  in  breathing,  tender- 
ness in  the  region  of  the  heart,  and  palpitations,  with  a  frequent  | 
and  irregular  pulse,  all  which  symptoms  he  had  suffered  for  some  I 
days.  Three  leeches  were  applied  to  the  foot,  a  dose  of  James's  , 
Powders,  combined  with  calomel,  was  given  at  bedtime,  and  on  I 
the  following  day  he  wrote, — "The  leeches  took  away  a  great  j 
deal  of  blood,  and  as  you  predicted,  the  gout  is  now  in  my  foot,  j 
which  is  much  swelled."  j 

A  Lady,  advanced  in  years,  who  had  repeatedly  suff'ered  from 
gout  in  the  feet,  was  attacked  with  an  embarrassment  in  breathing,  I 
and  a  great  impulse  and  disturbance  in  the  action  of  the  heart, 
which  symptoms  1  attributed  to  an  attack  of  arthritic  inflamma- 
tion. The  application  of  four  leeches  to  one  of  her  feet  cansed, 
on  the  following  day,  a  good  deal  of  cutaneous  irritation,  and 
in  three  days  it  was,  much  to  her  surprise,  succeeded  by  a  regular 
fit  of  gout  in  the  great  toe ;  after  which  the  difficulty  in 
respiration,  and  the  disturbance  of  the  heart,  were  completely 
reheved. 
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CHAPTER  XXVII. 

OF  THE   RHEUMATIC  INFLAMMATION   OF  THE  HEART. 

General  observations  on  rheumatism  of  the  heart;  the  original  observations 
of  Wells,  Pitcairn,  and  Baillie  on  this  disease ;  the  tissues  of  the  heart 
affected  by  it ;  the  changes  which  take  place  in  them ;  in  what  respects 
these  changes  resemble  and  differ  from  those  produced  by  arthritic  in- 
flammation ;  the  changes  of  the  blood  in  rheumatism ;  differences  in  the 
constituents  of  rheumatic  and  gouty  blood;  the  large  proportion  of  fibrine 
in  rheumatic  blood ;  this  accounted  for ;  the  causes  of  rheumatic  inflam- 
mation of  the  heart;  the  heart  and  joints  simultaneously  affected;  those 
who  are  most  frequently  affected  with  rheumatism ;  rheumatism  combined 
with  plethora  and  gout ;  the  physiological  symptoms  of  rheumatic  inflam.' 
mation  of  the  heart ;  condition  of  the  digestive  organs ;  changes  in  the 
urine ;  clianges  in  the  pulmonary,  and  in  the  cerebrospinal  systems ;  the 
anatomical  symptoms ;  changes  in  the  impulse  and  sounds  of  the  heart, 
and  in  the  cardiac  and  artei-ial  pulse ;  changes  in  the  sensibility  and 
resonance  of  the  chest ;  symptoms  of  acute  inflammation  of  the  pericar- 
dium and  endocardium ;  these  membranes  may  be  inflamed  separately  or 
simultaneously;  diagnostic  characters  of  rheumatic  inflammation  of  the 
heart ;  exanthematous  inflammations  of  the  heart ;  treatment  of  rheumatism 
of  the  heart. 

Until  the  observations  of  "Wells,  Pitcairn,  and  Baillie,*  a 
rheumatic  affection  of  the  heart  had  not  been  described  by  any 
pathologist ;  though  some  subsequent  writers  on  this  subject 
have  been  so  uncourteous  as,  by  not  noticing  their  observations, 
to  endeavour  to  deny  them  the  merit  of  originality.  I  may, 
however,  remark,  that  in  the  voluminous  and  prolix  writings 
which  have  since  appeared,  little  additional  matter  will  be  found 
either  interesting  to  the  pathologist  or  useful  to  the  practitioner. 
The  phenomena  of  rheumatic  and  idiopathic  inflammation  have 
been  confounded  with  one  another,  whilst  gouty  inflammation 


*  "On  Rheumatism  of  the  Heart,  by  William  Charles  Wells,  M.D.,"  in  the  "  Trans- 
actions of  a  Society  for  the  Improvement  of  Medical  and  Cliirurgical  Knowledge." 
Vol.  iii.   London,  1812. 
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entirely  escaped  their  observation.  Had,  indeed,  their  atten- 
tion been  more  directed  to  the  physiological  symptoms  and 
history  of  these  inflammatory  affections  than  to  the  mere  physical 
signs,  the  differences  in  the  character  of  the  arthritic  and  rheu- 
matic inflammation  of  the  heart  could  not  have  failed  to  have 
arrested  their  notice. 

In  the  whole  category  of  diseases  none  differ  more  from  one 
another  than  the  three  species  which  nosologists  have  arranged 
under  the  genus  of  rheumatism, — the  articular,  the  muscular,  and 
the  neuralgic.  The  phenomena  of  each  of  these  species,  the  tissues 
which  are  affected  by  them,  the  causes  that  produce  them,  the 
condition  of  the  sanguiferous  system  accompanying  them,  and  the 
treatment  which  each  species  requires,  are  all  perfectly  dissimilar. 

In  the  heart,  rheumatic  inflammation  is  always  seated  in  its 
sero-serous  membranes ;  in  like  manner  as  in  articular  rheu- 
matism, the  inflammation  affects  the  capsule  of  the  joints. 

That  rheumatism  does  not  affect  the  muscular  structure  of 
the  heart,  we  may  venture  to  infer  from  the  circumstance,  that 
such  an  attack  would  prove  instantly  fatal ;  for  it  is  well  known, 
that  when  a  muscle  is  affected  with  rheumatism,  such  as  we  so 
often  experience  in  the  muscles  of  the  neck  and  loins,  the  muscular 
action  suddenly  becomes  so  acutely  painful  as  to  render  the  con- 
tractions quite  insupportable.  It  therefore  seems  to  me,  that 
acute  rheumatism  never  affects  the  muscles  of  the  heart ;  nor 
any  of  those,  it  is  highly  probable,  of  organic  life.  Neither  have 
we  evidence  that  the  cardiac  nerves  are  ever  affected  with  rheu- 
matism, for,  did  that  happen,  life  would  certainly  be  immediately 
extinguished.  The  nervous  and  the  muscular  systems  of  the 
heart,  unlike  those  of  other  portions  of  these  systems,  would, 
therefore,  seem  to  be  exempt  from  a  disease  so  very  frequent  in 
the  organs  of  organic  life,  and  an  attack  of  which  would  instantly 
prove  fatal. 

Whilst  arthritic  inflammation  usually  attacks  the  endocardium, 
the  pericardium  is  most  frequently  the  seat  of  rheumatism, 
though  both  these  membranes  are,  in  many  instances,  simulta- 
neously inflamed. 

Morbid  The  morbid  changes,  which  are  the  effects  of  rheumatic  inflam- 

cliiiiigeb, 

mation  either  of  the  pericardium  or  endocardium,  are,  in  most 
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respects,  like  those  of  artliritic  inflammation.  There  is  eflPnsed  ^^^^ 
on  both  those  serous  surfaces  coagulable  lymph,  and  a  sero- 
albuminous  fluid  is  collected  in  the  cavity  of  the  pericardium. 
The  lymph  varies  in  quantity  and  in  consistence,  forming  on 
the  pericardium  an  adventitious  membrane,  which  produces 
adhesions  between  opposite  parts  of  its  surface ;  and  on  the 
encocardium  those  various  changes  in  the  thickness  and  form, 
observed  especially  of  the  interior  surface  of  the  heart,  and  of 
the  valvular  apparatus. 

Although  these  morbid  changes  appear  similar  to  those  of 
arthritic  inflammation,  yet,  in  one  respect,  they  differ  essentially ; 
none  of  the  cretaceous  matter, — the  urate  of  soda,  which  I  have 
shown  to  be  pathognomonic  of  gout,  being  ever  deposited  in 
the  tissues  which  have  been  afl'ected  with  simple  rheumatic 
inflammation. 

The  eye  affords  a  favourable  opportunity  of  observing  the  f,fg*|Jf"j'" 
characters  and  morbid  changes  of  rheumatic,  as  it  does  of 
arthritic  ophthalmia,  and  were  the  opportunity  afforded  in  other 
organs,  the  same  morbid  phenomena  would  no  doubt  be  recog- 
nized. 

The  condition  of  the  sanguiferous  system  in  rheumatism  points 
out  the  important  share  which  the  blood  has  in  the  production 
of  some  of  the  phenomena  accompanying  that  disease.  At  the 
same  time  it  must  be  admitted,  that  chemical  analysis  has  only 
made  known  to  us  the  changes  of  the  rheumatic  venous  blood 
taken  from  the  arm. 

The  rheumatic  venous  blood  is  essentially  different  from  the  characters  of 
gouty  blood  ;  for  although  we  have  in  gout  and  plethora  combined  blood, 
an  excess  of  fibrine,  yet  the  urate  of  soda,  an  element  in  gouty 
blood,  has  not  been  found  in  rheumatic  blood. 

The  blood  in  acute  rheumatism  possesses  the  same  morbid 
characters  as  the  blood  in  all  inflammatory  affections,  the  quantity 
of  fibrine  being  generally  greater  in  the  rheumatic  than  in  the 
blood  of  other  febrile  diseases. 

This  remarkable  difference  in  the  gouty  and  rheumatic  blood 
accords  with  the  difference  in  the  causes  which  produce  these 
diseases  ;  for  whilst  the  blood  of  gouty  persons  is  vitiated  by 
a  long-continued  derangement  both  of  the  excrementitious  and 
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incrementitious  processes,  and  contains  new  elements,  the  rheu- 
matic blood  is  changed  suddenly  from  some  atmospheric  influence, 
and  has  only  the  proportions  of  the  natural  constituents  of  the 
blood  changed. 

The  question  has  been  agitated — from  whence  is  derived  this 
additional  quantity  of  fibrine  in  rheumatic  blood  1  and  whether 
should  it  be  considered  as  a  morbid  product,  or  an  increase  of 
that  same  element  which  constitutes  health  and  strength  ?  As 
the  fihrine  has  been  considered  to  be  that  constituent  of  the 
blood  which  constitutes  health,  it  appears  contradictory  that  an 
increase  of  its  proportions  should  become  one  of  those  remark- 
able changes  of  the  blood  in  inflammatory  diseases. 

There  are  two  phenomena  connected  with  inflammatory  diseases, 
and  which  are  especially  remarkable  in  rheumatism.  Not  only 
is  there  an  increase  in  the  proportion  of  fihrine  in  the  blood,  but 
the  inflamed  part  separates  fibrine  from  the  blood,  forming  a 
morbid  product ;  and  the  circumstance  of  its  increase  during  the 
process  of  inflammation  shows  that  it  must  be  eliminated  in  some 
other  manner,  or  from  some  other  materials  than  those  from 
which  it  is  furnished  when  a  person  is  in  health.  The  emacia- 
tion, or  loss  of  flesh,  which  takes  place  to  so  great  a  degree  in 
persons  attacked  with  any  of  the  phlegmasice,  may  explain  the 
great  increase  in  the  proportion  of  fibrine  which  the  blood  con- 
tains in  these  diseases.  The  muscle,  the  chief  element  in 
whose  composition  is  fibrine,  and  which  is  so  rapidly  absorbed 
during  inflammation,  must  go  somewhere — and  why  not  to  the 
blood? 

In  all  febrile,  as  well  as  inflammatory  diseases,  we  observe  that 
processes  are  performed  by  the  difl'erent  organs  of  excretion, — by 
the  alimentary  canal,  by  the  kidneys,  and  by  the  pulmonary  and 
cutaneous  surfaces ;  and  when  these  excrementitious  functions 
are  not  duly  performed,  then  any  vitiated  elements  in  the  blood 
are  deposited  in  different  cavities,  or  in  the  parenchyma  of 
different  organs.  The  mucous  membranes  secrete  a  tnuco-puri- 
form  fluid — the  cellular  membrane  pus,  and  the  serous  and 
synovial  membranes  fibrine. 

Rheumatic  inflammation  of  the  heart  can  usually  be  traced  to 
an  exposure  to  cold  and  moisture ;  such  as  sitting  in  wet  clothes. 
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sleeping  in  a  cold  and  damp  bed,  eettiu";  wet  feet,  takin";  a  Causes  of 
cold  dnnk  when  overheated. 

In  one  case  the  attack  came  on  three  days  after  being  heated  cases  re- 
in a  theatre,  and  whilst  in  that  state  drinking  a  considerable  Weiis. 
quantity  of  porter. 

In  another  case  the  attack  came  on  from  falling  into  a  pond  of 
water,  when  suffering  from  articular  rheumatism. 

In  a  third  case  a  woman,  while  suffering  from  an  attack  of 
articular  rhevmiatism  caused  by  standing  some  time  in  a  cold 
cellar,  wetted  her  feet ;  two  days  after  which  the  pains  in  the 
joints  abated,  and  she  was  attacked  with  palpitation. 

In  several  instances  I  have  known  it  caused  by  sleeping  in  a 
damp  bed. 

When  rheumatism  affects  the  heart  it  is  sooner  or  later  followed  Heart  and 

..  p    ,  .  .  ,  joints  affect 

by  pain  in  some  of  the  joints  or  the  extremities,  or  the  serous  ed  simuiia- 
membranes  of  the  heart  and  the  svnovial  membranes  of  the 
joints  are  simultaneously  inflamed.  That  in  all  cases  of 
articular  rheumatism  the  heart  is  affected,  we  may  conclude  from 
the  derangement  in  its  functions  at  the  very  commencement  of 
the  febrile  symptoms. 

In  some  instances,  rheumatism,  like  gout,  is  translated  to  the  or  it  may  he 

„  ,      ,  ,  .  .  translated. 

heart  from  the  extremities,  or  irom  the  heart  to  the  extremities  ; 
all  these  phenomena,  observable  in  rheumatism  of  the  heart,  being 
analogous  to  those  of  gout. 

Whilst  gout  rarely  affects  young  people,  rheumatism,  on  the  in  whom 

.  '  1  •  1    •  /.    11  1    most  Irc- 

contrary,  is  most  frequently  met  witli  in  persons  or  all  ages  and  quent. 
of  both  sexes. 

The  comparative  frequency  of  rheumatic  and  arthritic  affections 
of  the  heart  in  different  classes  of  society  is  a  striking  feature  in 
the  history  of  these  diseases  ;  for  whilst  gout  is  usually  met  with 
amongst  those  who  consume  a  large  proportion  of  animal  food, 
and  lead  a  life  of  sensual  gratification,  rheumatism  is  most 
frequent  in  those  who  live  chiefly  on  milk  and  vegetables,  and 
who  are  exposed  to  much  bodily  fatigue  and  atmospheric  changes. 

This  comparative  difference  in  the  frequency  of  rheumatic 
and  gouty  affections  in  the  two  classes  of  society,  affords  a 
striking  proof  of  the  danger  of  drawing  general  conclusions,  or 
attempting  to  give  rules  for  the  treatment  of  diseases  from 

3  Y 
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observations  made  alone  on  particular  classes ;  for  it  can  be 
readily  conceived  that  the  same  ailment  in  a  soldier  or  sailor, 
and  in  a  person  of  delicate  constitution  and  luxurious  habits,  must 
have  in  many  respects  a  very  different  character. 

The  same  remark  forcibly  applies  to  rheumatic  inflammation 
of  the  heart,  the  cases  of  rheumatic  pericarditis  referred  to  by 
different  writers  have  almost  all  of  them  been  selected  from  public 
hospitals  ;  whilst  this  disease,  especially  in  its  more  severe  forms, 
is  comparatively  of  rare  occurrence  in  the  opulent  classes  of 
the  community. 

Rheumatism  The  complications  of  rheumatism  with  other  diseases  are 
combined  important  to  consider  ;  for  though  the  heart  may  be  severely 
attacked  with  rheumatism,  yet  such  inflammation  soon  par- 
ticipates in  any  constitutional  peculiarity  or  derangement  of 
the  general  health  which  may  have  previously  existed, 
with  pie-  If  the  patient  be  plethoric,  the  attack  assumes  a  fonn  which  is 
accompanied  with  general  plethora. 

If  the  person  be  of  a  gouty  diathesis,  the  rheumatic  attack  is 
modified  by  that  diathesis  ;  and  such  combinations  led  nosologists 
to  divide  rheumatism  into  certain  species. 
The  physio-  gout,  it  is  the  physiological  symptoms  by  which  alone 

iom'^of  ^®  enabled  to  distinguish  rheumatic  affections  of  the  heart ; 
fiammation  appears  incredible  that   so  many    inquirers  into  the 

diseases  of  the  heart  should  have  remained  quite  satisfied 
with  a  detailed  account  of  its  morbid  changes,  and  not  have 
investigated  the  condition  of  the  general  system  by  which 
the  changes  were  produced,  as  such  an  inquiry  would  not  only 
have  pointed  out  their  true  nature,  but  Avonld  have  afforded  a 
legitimate  channel  to  discover  some  appropriate  remedies. 

Thus  far  we  have  been  contemplating  the  rheumatic  inflamma- 
tion of  the  heart  in  its  acute  form  ;  but  rheumatism,  like 
gout,  is  met  with  in  every  possible  degree  of  intensity,  and 
duration  :  and  in  those  who  have  suffered  from  rheumatism  of 
the  heart,  a  chronic  state  may  continue  long  after  the  febrile 
condition  has  abated.  Like  in  other  inflammatory  diseases,  we 
may  therefore  anticipate  that  in  rheumatism  there  will  necessarily 
take  place  all  the  different  degrees  of  vascular  turgescence,  from 
that  state  of  the  capillary  system,  where  the  increased  redness 
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appears  to  be  chiefly  caused  by  arterial  blood,  to  those  cases 
where  the  turgid  vessels  appear  chiefly  distended  by  venous 
blood. 

In  narrating  the  symptoms  of  rheumatic  inflammation,  I  am 
necessarily  compelled  to  mention  some  which  may  appertain  to 
pericarditis,  and  others  to  endocarditis ;  but,  as  in  the  majority 
of  cases,  both  the  serous  tissues  are  affected,  it  would  be 
difficult  to  separate  the  two  classes  of  symptoms. 

Whatever  derangement  may  be  detected  in  the  digestive  organs.  Condition  of 
it  is  probable,  from  the  nature  of  the  causes  of  rheumatism,  that  organs, 
these  must  have  existed  previously  to  the  rheumatic  attack ; 
whereas  in  gout  a  derangement  of  the  alimentary  canal  has 
always  preceded  the  arthritic  inflammation. 

In  rheumatism  the  tongue  is  increased  in  bulk,  has  a  milk  white  Appearance 
colour,  and  the  central  portion  generally  covered  with  a  brown  tongue, 
fur. 

In  acute  rheumatic  inflammation  the  urine  is  scanty,  and  its  xhe  changes 
qualities  are  considerably  changed.    Its  colour  becomes  of  a 
deep  red,  and  it  deposits  a  copious  sediment  of  urea. 

The  cutaneous  surface  is  remarkable  for  the  abundant  moisture  in  the  skin, 
with  which  it  is  almost  constantly  covered,  and  its  peculiar  acrid 
and  offensive  odour  from  the  lactic  acid  which  it  contains. 

The  condition  of  the  pulmonary  apparatus  is  greatly  influenced  and  in  the 
in  this,  as  it  must  necessarily  be  in  all  the  inflammatory  affections 
of  the  heart,  and  the  changes  in  the  respiration  caused  by  changes 
in  the  pulmonary  circulation,  differ  strikingly  from  those 
caused  by  diseased  lungs.  Tiie  breathing  becomes  more  rapid, 
and  the  inspirations  and  expirations  are  proportionably  diminished, 
when  a  portion  of  lung  is  unfit  to  oxygenate  the  blood ;  but  in 
those  affections,  such  as  the  inflammatory  diseases  of  the  heart, 
the  pulmonary  circulation  deranges  the  regularity  of  the  inspira- 
tions and  expirations,  and  those  instinctive  acts,  such  as  sobbing 
and  sighing,  are  resorted  to  by  the  vis  medicatrix  to  restore  and 
preserve  the  balance  of  the  circulation. 

The  pulmonary  exhalation,  like  that  of  the  skin,  is  often  much 
tainted,  and  has  somewhat  a  similar  acid  smell. 

There  is  always  a  great  disturbance  of  the  cerebro-spinnl  system. 
The  derangement  in  the  circulation  of  this  system  is  marked 

3  V  2 
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The  anato- 
mical symp- 
toms. 


Changes  in 
the  impulse. 


Signs  de- 
rived by 
percussion. 


Luis. 

The  local 
pain. 


Changes  in 
the  sounds. 


by  want  of  sleep,  a  distressing  restlessness,  and  changing  of 
posture  ;  and  there  is  an  appalling  expression  in  the  countenance 
characteristic  of  the  greatest  anxiety,  and  even  terror,  which 
leaves  an  impression  upon  an  observer  that  he  never  can  forget. 
This  fades  propria,  so  remarkable  in  some  diseases  of  the  heart,  is 
quite  unlike  the  expression  of  those  suffering  from  diseased  lungs. 

As  rheumatic  inflammation  of  the  heart  varies  in  every  possible 
degree,  so  do  we  find  that  the  symptoms  are  equally  variable  in 
their  intensity. 

In  acute  articular  rheumatism,  the  action  of  the  heart  is  much 
changed.  Its  frequency  and  impulse  are  increased,  and  the  beatings 
are  generally  sufficiently  strong  to  be  perceived,  by  placing  the 
hand  upon  the  chest,  and  even  to  be  felt  by  the  patient. 

A  peculiar  vibratory  feeling  in  the  arterial  pulse,  which  has 
been  long  noted  as  characteristic  of  rheumatism,  indicates  a 
condition  of  the  central  organ,  diiferent  from  the  change  in  its 
action  which  accompanies  inflammatory  diseases  of  other  organs. 

By  percussion  the  precordial  region  is  found  more  or  less  dull, 
and  the  chest  has  sometimes  been  remarked  as  more  prominent ; 
and  there  is  also  an  absence  of  the  respiratory  murmur  over  this 
space,  from  the  displacement  of  the  lungs. 

If  the  inflammation  be  seated  in  the  pericardium,  there  is  a 
tenderness,  and  more  or  less  pain,  referred  chiefly  to  the  region  of 
the  heart,  which  is  increased  by  pressure,  by  a  full  inspiration,  or 
by  coughing,  symptoms  resembling  those  of  an  inflamed  portion  of 
pleura. 

An  inflamed  state  of  the  pericardium  can  have  no  more  influ- 
ence in  changing  the  currents  of  the  blood  than  any  other  cause 
which  alters  the  functions  of  the  heart ;  but  no  portion  of  the  endo- 
cardium can  be  inflamed,  without  producing  some  change  in  the 
currents  of  the  blood,  and  it  may  be  anticipated  that  there 
will  be  changes  in  the  currents  and  hi  the  sounds,  according  as 
the  inflammation  is  seated,  in  that  portion  of  the  endocardium 
which  covers  the  right  or  left  heart,  or  the  auricle  or  ventricle  of 
either  heart. 

The  intensity  of  the  sounds  of  the  heart  is  increased  during  the 
first  period  of  the  inflammation  of  the  pericardium,  but  they 
become  dull,  according  to  the  quantity  and  to  the  densitv  of  th« 
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effusion  into  its  cavity.  As  in  many  other  of  the  heart's  diseases, 
the  "  bellows-sound"  has  also  been  remarked  in  pericarditis  ;  but 
this  sound  cannot  be  considered  as  an  equivocal  sign,  either  of 
pericarditis  or  endocarditis,  for  it  is  present  in  so  many  other  dis- 
eases of  the  heart,  both  functional  and  organic, 

A  sound  of  'friction,''  such  as  that  of  a  file,  or  of  dry  leather,  PericarJiai 
has  been  described,  and  supposed  to  be  caused  by  the  mechanical 
rubbing  of  the  opposite  surfaces  of  the  diseased  pericardium  ;  an 
opinion  which  has  been  retailed  from  one  author  to  another,  as  a 
satisfactory  explanation  of  this  peculiar  sound. 

Admitting  the  possibility  that  sounds  of  friction  exist  when  the  Explained 

,  .        .  .  .  erroneously. 

surfaces  of  the  pericardium  are  covered  with  a  lamina  of  coagu- 
lating lymph,  and  its  cavity  more  or  less  filled  with  a  sero-albu- 
minous  fluid,  is  it  legitimate  to  suppose  that  any  friction  of  the 
surfaces  of  this  capsule,  caused  by  the  motion  of  the  heart,  could 
produce  an  audible  sound  ?  The  fallacy  of  such  a  hypothesis  is 
proved,  by  the  effect  that  is  known  to  be  produced  by  rubbing 
two  rough  files,  or  of  clipping  a  piece  of  glass  while  under  water  ; 
the  vibration  being,  in  these  experiments,  so  greatly  checked, 
that  the  sounds  are  nearly  destroyed,  or  at  least  rendered  imper- 
ceptible. How  therefore  can  credence  be  given  to  the  opinion, 
that  a  sound  could  emanate  from  a  cavity,  such  as  the  peri- 
cardium, filled  with  a  substance  of  the  consistence  of  coagulable 
lymph,  when  the  parietes  were  moved  by  the  motions  of  the 
heart  T  And  when  adhesions  have  taken  place  betwixt  the 
opposite  sides  of  the  pericardium,  still  more  untenable  must  be 
the  hypothesis,  that  any  sound  could  emanate  from  the  move- 
ments of  the  heart  by  causing  friction  of  the  opposite  sides  of  the 
pericardium.  The  affectation  of  displaying  a  nicety  in  dis- 
tinguishing sounds  in  the  heart  has  doubtless  led  to  most 
unphilosophical  modes  of  explaining  some  of  them,  and  mis- 
chievous effects  have  arisen  from  erroneously  attributing  them 
to  particular  morbid  changes  in  the  heart's  structure. 

When  the  inflammation  is  seated  in  the  endocardium,  there  is  symptoms  of 
little  or  no  local  pain,  but  a  feeling  of  oppression  in  the  region  of  d^urn'i'n"''*'^ 
the  heart.    The  beatings  of  the  heart  are  perceptible  to  the 
hand,  applied  on  the  precordial  region,  and  are  sometimes  so 
strong  that  they  elevate  the  ribs. 


flamed. 
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Bulliot. 

Pericarditis 
and  endocar- 
ditis com- 
bined. 

Pericarditis, 
endocarditis, 
and  pleuritis 
combined. 


Diagnosis  of 
rheumatic 
inflamma- 
tion. 


But  the  principal  symptoms  of  the  inflamed  state  of  the  endo- 
cardium  arise  from  the  changes  which  must  necessarily  take  place 
in  the  currents  of  the  blood  passing  over  the  inflamed  surfaces  of 
the  heart's  cavities  ;  the  intensit}^,  the  rhythm,  and  the  characters 
of  the  sounds  being  thus  varied,  according  to  the  place,  the  extent, 
and  the  degree  of  the  inflammation. 

The  inflamed  state  of  the  endocardium,  and  the  masses  of 
coagulated  lymph  adhering  to  its  surface,  must  cause  a  great 
disturbance  in  the  action  of  the  heart,  necessarily  changing  the 
characters  of  the  cardiac  and  arterial  pulse,  and,  likewise,  of  the 
sounds  of  the  heart.  The  beatings  of  the  heart  are  irregular, 
unequal,  and  intermittent.  The  arterial  pulse  is  small,  fre- 
quent, contracted,  unequal,  irregular,  or  intermittent.  Whilst 
the  arterial  pulse  is  small  the  heart  beats  violently ;  and  it  has 
sometimes  been  remarked,  that  the  number  of  the  arterial  and 
cardiac  pulsations  did  not  correspond. 

As  has  been  observed  that  in  most  cases  of  rheumatic  carditis 
both  the  serous  membranes  of  the  heart  are  affected,  the  symptoms 
may  become  variously  combined ;  and  as  the  inflammation  is 
seldom  confined  not  only  to  one  of  the  serous  membranes,  but 
frequently  extends  to  the  serous  membrane  of  the  lungs,  the 
symptoms  become  still  more  complicated ;  their  assemblage 
depending  on  the  extent  as  well  as  on  the  degree  of  the  inflam- 
mation of  the  inflamed  surfaces. 

Pericarditis  and  pleurisy  may  indeed  be  mistaken  for  one 
another,  and  care  is  necessary  to  distinguish  them.  One  striking 
diiference  is  the  countenance  in  pleurisy — the  patient  wanting 
that  expression  of  terror  and  despair,  so  characteristic  of  pericar- 
ditis. In  pleurisy,  the  local  pains  are  more  severe,  there  is 
great  difficulty  and  pain  in  expanding  the  thorax  ;  and  the  inspi- 
rations are  always  shortened,  and  not  irregular,  as  those  in  peri- 
carditis. 

The  circumstance  that  some  of  the  phenomena  of  rheumatism 
resemble  those  of  gottt  has  led  these  diseases  to  be  often  mistaken 
for  one  another  ;  but  the  striking  difference  in  the  causes  that 
produce  them,  the  different  systems  of  the  economy  effected, 
the  morbid  changes  they  produce  in  certain  tissues,  and  also  in 
the  blood,  and  especially  the  treatment  best  adapted  for  each. 


OF  THE  RHEUMATIC  INFLAMMATION  OF  THE  HEART.  535 

sufficiently  point  out  the  differences  of  the  arthritic  and  rheumatic 
inflammations  of  the  heart.  Such  discordant  opinions  have,  I 
apprehend,  arisen  from  the  pecuHar  assemblage  of  symptoms 
which  frequently  appear  when  rheumatism  affects  a  person  of  a 
gouty  diathesis,  and  likewise  on  certain  elementary  tissues  being 
liable  to  both  diseases  ;  and  the  treatment  most  appropriate  for 
the  one  disease  being  as  different  from  that  required  for  the 
other  as  the  causes  that  produce  them.  In  gout  the  chief 
curative  indications  is  directed  to  improve  the  incretions  and 
regulate  the  excretions  ;  but  in  rheumatism  we  endeavour  to 
restore  the  disturbed  functions  of  the  cutaneous  capillaries  ; 
whilst  the  history  of  the  case,  the  rapidity  in  the  action  of  the 
heart,  the  vibratory  pulse,  and  fixed  or  erratic  pains  in  the 
limbs  and  joints,  all  point  out  the  rheumatic  character  of  the 
inflammation. 

Glancing  over  the  numerous  writings  on  endocarditis  and 
pericarditis,  it  must  appear  evident  that  these  descriptions  both 
apply  to  arthi'itic  and  rheumatic  carditis  ;  and,  as  I  have  already 
said,  except  inflammation  caused  by  wounds  or  external  violence, 
all  the  inflammatory  diseases  to  which  the  heart  is  subject,  are  of 
a  specific  character. 

In  this  category,  I  include,  besides  gout  and  rheumatism,  those 
inflammatory  affections  of  the  serous  membranes  of  the  heart 
which  come  on  after  the  febrile  symptoms  of  measles,  small- 
pox, and  scarlatina,  and  that  are  caused  from  exposure  to  a 
sudden  change  in  the  temperature  of  the  atmosphere,  to  an 
imprudence  in  regimen,  or  to  a  loaded  state  of  the  alimentary 
canal. 

The  same  observation,  I  am  inclined  to  believe,  is  applicable  to 
all  other  serous  membranes,  as  well  as  to  those  of  the  heart.  Unless 
in  such  cases  where  the  testis  has  been  inflamed  from  an  injury, 
or  from  sympathy  with  a  disease  in  the  urethra,  we  never  see 
effusion  into  the  inflamed  vaginal  tunic  but  in  persons  of  an 
arthritic  diathesis ;  and  unless  when  a  joint  has  been  inflamed 
from  an  injur}',  how  seldom  do  we  observe  it  diseased  but  from 
scrofulous,  rheumatic,  arthritic,  or  syphilitic  inflammation  ? 

This  opinion  is  corroborated  by  observing  those  inflammations 
of  the  eve  where  the  capsule  of  the  aqueous  humour  is  inflamed  ; 
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unless  from  an  injury,  that  serous  membrane  is  never  inflamed 
but  in  those  who  have  some  specific  disease. 

The  pleura  and  the  peritoneum  may  be  deemed  exceptions  to  the  i 
preceding  observation,  these  being  examples  of  serous  membranes  j 
frequently  affected  with  common  or  idiopathic  inflammation — a  I 
circumstance  which,  however,  admits  of  a  satisfactory  explanation 
from  these  membranes  being  much  exposed  to  vicissitudes  ot 
temperature  ;  the  cold  air  which  is  transmitted  into  the  lungs  , 
being  brought  into  almost  immediate  contact  with  the  pulmonary  I 
pleura ;  and  in  like  manner  the  peritoneum  is  not  effectually 
protected  from  the  influence  of  cold  from  without,  nor  from 
internal  agents,  as  most  of  the  other  serous  capsules.  j 

From  what  has  been  said,  an  important  practical  doctrine  is 
established, — that  we  ought  to  suspect  the  existence  of  some  spe- 
cific disease,  whenever  any  of  the  serous  capsules  are  affected  ' 
with  inflammation, — and  more  particularly  if  that  inflammation 
assume  a  sub-acute  or  chronic  character.  j 

Treatment. — The  treatment  which  should  be  adopted,  in  the 
acute  form  of  endocarditis  and  pericarditis,  is  precisely  that  which 
is  usually  employed  in  severe  rheumatic  inflammation  of  other  j 
organs  ;  and  these  rules  have  been  distinctly  pointed  out,  by  i 
those  to  whom  we  are  indebted  for  the  first  account  of  this  disease. 

When  rheumatism  is  caused  by  some  change  in  the  functions  of 
the  cutaneous  capillaries,  from  a  sudden  alteration  of  temperature, 
the  first  curative  indication  should  be,  to  restore  the  function  of  ! 
the  skin ;  and  there  is  no  remedy  so  powerful  in  effecting  this 
purpose  as  an  emetic,  and  in  the  exhibition  of  the  tartrate  of 
antimony. 

"  In  several  cases  of  chronic  rheumatism  I  have,  by  the  full 
effect  of  an  emetic  (antimonial)  succeeded  in  dislodging  from 
the  stomach  a  load  of  viscid  and  opaque  mucus,  followed  by 
Barlow.       dark,  slimy,  and  foetid  stools." 

Bloodletting  \oQ.2\  pain  and  diflnculty  in  respiration  will  also  require  for 

their  relief  the  abstraction  of  blood  ;  and  this  is  most  effectually 
accomphshed  by  phlebotomy.    The  quantity  to  be  removed  must  i 
be  entirely  regulated  by  the  effect  produced  on  the  cardiac  and  ' 
arterial  pulse  whilst  the  blood  is  flowing  from  the  vein  ;  and  even 
should  the  action  of  the  heart  become  subdued,  it  ought  afterwards 
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to  be  carefully  watched,  and  more  blood  abstracted,  by  renewing 
the  application  of  the  bandage  on  the  arm  whenever  the  pulse 
acquires  volume,  and  the  local  symptoms  return. 

It  is  after  the  febrile  symptoms  have  been  relieved  by  general 
bloodletting,  and  other  depletive  means,  that  local  bloodletting, 
such  as  the  application  of  leeches  on  the  prsecordial  region,  or 
upon  the  feet,  may  be  advantageously  employed.  A  few  doses  of 
opium  combined  with  calomel,  and  opium  taken  singly,  or  Dover's 
Powder,  are  also  applicable  during  the  more  acute  symptoms. 

When  the  acute  symptoms  have  been  subdued,  and  when  the 
disease  of  the  heart  assumes  a  more  chronic  form,  then  besides 
rheumatism  there  is  generally  some  other  disturbance  in  the 
system,  more  especially  its  combination  with  gout,  by  which 
the  rheumatism  is  modified,  and  which  requires  some  addi- 
tional treatment.  In  such  cases  those  remedies  become  ne- 
cessary which  improve  the  incretions,  as  well  as  those  that 
regulate  the  excretions,  and  these  are  to  be  accomplished  by 
employing  those  means  which  have  already  been  explained. 

The  excessive  perspiration  which  accompany  acute  rheumatism 
may  be  often  relieved  by  Dover  s  Poivder.  On  the  same  princi- 
ples as  an  emetic  changes  vomiting,  and  a  purgative  diarrhoea,  so 
will  a  diaphoretic  check  profuse  perspiration. 

The  powerful  influence  of  mercury  in  promoting  absorption 
renders  its  use  particularly  applicable  to  those  cases  where  there 
is  much  effusion  in  the  pericardium,  and  the  chinchona  has  long 
been  in  repute  for  the  treatment  of  chronic  rheumatism,  or  after 
the  more  acute  inflammatory  symptoms  have  been  subdued. 
The  powder  given  in  small  doses,  combined  with  the  carbonate 
of  soda,  frequently  repeated,  is  a  most  useful  remedy.  As  healthy 
venous  blood  contains  carbonate  of  soda,  is  it  not  probable  that 
the  medicinal  effects  of  soda  are  produced  through  the  medium 
of  the  blood? 

The  hydryodate  of  potass  and  colchicum  may  also  be  advanta- 
geously employed ;  and  counter-irritants  are  no  less  useful  in 
rheumatic  than  in  arthritic  carditis. 

The  most  decided  benefit  I  have  often  observed  from  it  is  a 
couple  of  grains  of  hydryodate  of  potass  taken  two  or  three 
times  a  day,  especially  in  those  who  have  suffered  from  rheu- 
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matism,  and  in  whom,  after  the  local  symptoms  have  abated, 
the  action  of  the  heart  continues  disturbed. 

Before  concluding  these  observations  on  the  treatment  of 
rheumatism  of  the  heart,  I  may  observe  that  rheumatic  ophthalmia 
affords  an  excellent  opportunity  of  vpatching  the  influence  of  the 
curative  means  employed ;  for  although  a  just  estimate  may  be 
formed  of  their  effects,  when  the  disease  is  in  the  heart,  by  the 
changes  in  the  symptoms,  yet  in  the  ophthalmia  the  various 
changes  can  be  seen  going  on  in  the  vascular  system  of  the  eye  ; 
and  thus  the  precise  effect  of  the  means  that  are  adopted  can  be 
ascertained. 
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CHAPTER  XXVIII. 

DISEASES  OF  THE   DIFFERENT  TISSUES  OF  THE  HEART. 

Diseases  of  the  different  tissues  of  the  heart ;  diseases  of  the  coronary  vessels ; 
the  limited  knowledge  of  tiiese  diseases ;  their  importance ;  peculiarities  in 
the  arrangement  of  tliese  vessels  ;  Abeniethfs  observations  on  the  foramina 
of  Thebesius ;  pathological  inferences  ;  coronary  congestion ;  dilatation  of 
the  coronary  arteries ;  inflammation  of  their  coats ;  ossification  ;  aneurism  ; 
diseases  of  the  coronary  veins;  general  observations  on  the  symptoms, 
diagnosis,  and  treatment  of  the  diseases  of  the  coronary  vesseb. 

We  now  proceed  to  consider  the  diseased  changes  which  take 
place  in  each  of  the  particular  tissues  of  the  heart ;  and  consistent 
with  the  original  design  of  this  work,  it  is  not  my  intention  to 
collate  the  numerous  materials  which  are  to  be  found  in  medical 
writings  on  this  subject ;  but  only  to  give  a  general  account  of 
these  changes.  The  museums  which  abound  not  only  in  this 
metropolis,  but  also  in  so  many  parts  of  the  British  dominions, 
all  of  which  vie  with  each  other  in  their  intrinsic  value,  and  in 
the  liberal  manner  they  are  thrown  open  to  the  student,  have 
materially  contributed  to  promote  the  knowledge  of  morbid 
anatomy  ;  and  along  with  the  excellent  catalogues  of  the  morbid 
preparations  which  have  been  published,  these  collections  may 
be  most  advantageously  consulted  by  all  those  who  have  an 
opportunity  of  examining  them  during  their  pathological  in- 
vestigations. 

Amongst  the  numerous  and  zealous  inquirers  into  the  pathology 
of  the  heart,  it  is  remarkable  that  the  diseases  of  the  coronary 
vessels  should  not  have  been  carefully  investigated ;  for,  except 
a  few  morbid  changes  in  their  coats,  little  notice  has  been  taken 
in  systemic  works  of  the  maladies  of  this  important  portion  of 
the  heart's  structure.  That  arteries  perform  essential  functions, 
we  see  exemphfied  when  those  of  a  liuib  become  ossified ;  the 
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heart  then  not  being  alone  sufficient  to  carry  on  the  circulation, — 
so  that,  sooner  or  later,  the  limb  mortifies ;  from  which  we  may 
infer  that  great  changes  must  take  place  in  the  heart's  functions 
from  changes  in  the  condition  of  the  coronary  circulation.  The 
general  circulation,  it  would  indeed  appear,  can  be  much  better 
carried  on  without  the  aid  of  the  heart,  than  without  that  of  the 
arteries';  and  this  may  be  explained  from  the  fact  that  the  left 
heart  is  more  frequently  diseased  than  the  right,  and  still  less 
frequently  are  both  diseased  at  the  same  time  ;  so  that,  although 
the  left  ventricle  cannot  propel  the  blood  when  its  parietes  are 
ossified,  the  impetus  given  to  the  stream  by  the  right  heart  is, 
along  with  the  action  of  the  arteries,  sufficient  to  carry  on  the 
circulation,  and  life  prolonged.  It  is  for  this  reason  "  that  we 
uniformly  find  when  the  ventricles  are  ossified,  that  the  flesh  of 
the  auricle  is  firmer  and  stronger  than  usual." 

The  coronary  vessels,  both  arteries  and  veins,  I  have  already 
shown  constitute  a  circulation  which  is  not  analogous  to  that  of 
any  other  organ  :  the  origin  of  the  arteries  at  the  commencement 
of  the  aorta,  their  orifices  being  so  placed,  and  of  such  a  form, 
as  to  receive  the  retrogade,  as  well  as  the  refluent  stream  of  the 
aortic  blood ;  their  course  being  such  that  the  flow  of  blood 
in  them  can  never  be  interrupted  by  the  contraction  of  the 
muscular  parietes  of  the  heart. 

The  direct  termination  of  the  coronary  veins  in  the  right 
auricle,  and  in  the  right  ventricle,  are  all  peculiarities  in  the 
structure  of  these  vessels,  and  the  special  functions  of  the  organ 
they  supply  prepare  us  to  meet  with  peculiarities  in  their 
pathological  phenomena,  and  to  find  them  executing  an  important 
share  in  the  heart's  diseases. 

Prosecuting  our  inquiries  into  tin;  pathology  of  tlie  coronary 
arteries,  there  is  a  point  regarding  their  anatomy  which  would 
be  most  important  either  to  establish  or  to  refute, — I  allude  to 
the  termination  of  some  blanches  in  the  left  auricle  ventricle, 
the  presence  of  which  has  been  demonstrated  by  some,  and  denied 
by  other  eminent  anatomists. 

The  explanation  which  I  have  offered  of  the  phenomena  of 
congestion  of  the  cavities  of  the  heart  and  of  the  coronary  vessels, 
seems  to  afl'ord  additional  confirniaLion  of  the  opinion  of  those 
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who  have  asserted  that  branches  of  the  coronary  arteries  ter- 
minate by  open  mouths  in  the  left  auricle  and  ventricle.  See  page 

I  have  endeavoured  to  explain  by  what  means  the  economy 
regulates  the  quantity  of  blood  within  the  heart,  and  how  it  is 
relieved  from  any  undue  quantity  of  blood  by  modifications  in 
breathing.  These  processes,  however,  which  relieve  the  cavities  see  page 
of  the  heart,  do  not  appear  calculated  to  diminish  the  blood  in 
the  congested  coronary  vessels ;  and  to  effect  this  purpose  the 
peculiar  arrangement  of  branches  of  the  coronary  arteries  termi- 
nating in  the  left  side  of  the  heart  mav  be  assigned. 

The  ingenious  observations  of  Abernethy,  which  were  pubHshed  Observations 
many  years  ago,  though  they  have  never  been,  as  far  as  I  am  "^■^^^"^"^"'^  • 
aware,  since  alluded  to,  appear  to  me  to  throw  much  light  upon 
this  interesting  subject.* 

"There  is  a  remarkable  contrivance,"  he  observes,  "in  the 
blood-vessels  which  supply  the  heart,  not  to  be  met  vvith  in  any 
other  part  of  the  body,  and  which  is  of  great  use  in  the  healthy 
functions  of  that  organ,  but  which  is  particularly  serviceable  in 
preventing  derangement  of  a  part  so  essential  to  life." 

A  distended  state  of  the  blood-vessels  must  always  impede 
their  functions,  and  consequently  be  very  detrimental  to  the 
health  of  the  parts  which  they  supply ;  but  as  the  cavities  of 
the  heart  are  naturally  receptacles  of  blood,  a  singular  oppor- 
tunity is  afforded  to  its  nutrient  vessels  to  relieve  themselves 
when  surcharged  by  pouring  a  part  of  their  contents  into  those 
cavities.  Such  appears  to  be  the  use  of  the  foramina,  by  which 
injections,  thrown  into  the  blood-vessels  of  the  heart,  escape  into 
the  cavities  of  that  organ,  and  which  were  first  noticed  by  Vieussen, 
but  being  more  expressly  described  by  Thebesius,  generally  bear 
the  name  of  the  latter  author. 

Anatomists  appear  to  have  been  much  perplexed  concerning 
these  Foramina  Thebedi ;  even  Haller,  Lenac,  and  Zirm,  were 
sometimes  unable  to  discover  them ;  which  suggested  an  idea,  that 
when  an  injection  was  infused  into  the  cavities  of  the  heart  the 
vessels  were  torn,  and  that  it  did  not  escape  through  natural 
openings.    When  these  foramina  were  injected,  they  were  found 

»  "  Observations  on  the  Foramina  ThebesH  of  the  Heart,"  by  John  Abernethy.  Philc- 
sophicalT  ransactions,  1798. 
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under  various  circumstances  as  to  their  size  and  situation  ;  and 
Haller  observed  that  the  injection,  for  the  most  part,  escaped 
into  the  right  cavities  of  the  heart.  It  also  remains  unexamined 
whether  these  foramina  belong  both  to  the  arteries  and  veins,  or 
respectively  to  each  set  of  vessels. 

It  is  from  an  examination  of  these  openings  in  deseased  sub- 
jects that  a  solution  of  such  difficulties  may  probably  be  obtained. 
Whoever  reflects  on  the  circumstances  under  which  the  principal 
coronary  vein  terminates  in  the  right  auricle  of  the  heart,  will 
perceive  that  an  impediment  to  the  flow  of  blood  through  that 
vessel  must  occasionally  take  place ;  but  the  difficulty  will  be 
much  increased  when  the  right  side  of  the  heart  is  more  than 
ordinarily  distended,  in  consequence  of  obstruction  to  the 
pulmonary  circulation.  Indeed,  is  seems  probable  that  such  an 
obstruction,  by  occasioning  a  distended  state  of  the  right  side  of 
the  heart,  and  thus  impeding  the  circulation  of  the  nutrient 
vessels  of  that  organ,  would  as  necessarily  occasion  correspond- 
ing disease  of  it,  as  an  obstruction  to  the  circulation  in  the  liver 
occasions  disease  in  the  other  abdominal  viscera,  were  it  not  for 
some  preventing  circumstances;  which  I  now  proceed  to  explain. 

Having  been  attentive  to  some  very  bad  cases  of  pulmonary 
consumption  from  a  desire  to  witness  the  efi'ects  of  breathing 
medicated  air  in  that  complaint,  I  was  led  to  a  more  particular 
examination  of  the  hearts  of  those  patients  who  died.  In  these 
cases  I  found  that  by  throwing  common  coarse  waxen  injection 
into  the  arteries  and  veins  of  the  heart,  it  readily  flowed  into  the 
cavities  of  that  organ  ;  and  that  the  left  ventricle  was  injected  in 
the  first  place,  and  most  completely.  When  the  ventricle  was 
opened,  and  the  eifused  injection  removed,  the  Foramina  Thehesii 
appeared  both  numerous,  large,  and  distended,  with  the  different 
coloured  wax  which  had  been  impelled  into  the  coronary  arteries 
and  veins.  Upon  eight  comparative  trials,  made  by  injecting 
the  vessels  of  hearts  taken  from  subjects  whose  lungs  were  either 
much  diseased,  or  in  a  perfectly  sound  state,  I  found  that  in  the 
former,  common  injection  readily  flowed  in  the  manner  which  I 
have  described  into  all  the  cavities  of  the  heart,  but  principally 
into  the  left  ventricle,  whilst  in  many  of  the  latter  I  could  not 
impel  the  least  quantity  of  such  injection  into  that  cavitv. 
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"When  explaining  the  nature  of  congestion  of  the  heart,  I  have 
endeavoured  to  point  out  that  it  must  be  accompanied  by  a 
corresponding  state  of  the  coronary  vessels,  a  congested  state  of  Seepage4oi. 
the  coronary  arteries  accompanying  congestion  of  the  systemic 
heart,  and  a  congested  state  of  the  coronary  veins  accompanying 
a  congested  pulmonic  heart ;  and  the  circumstance  that  the  left 
is  much  more  frequently  diseased  than  the  right  heart  is  a  proof 
that,  notwithstanduig  the  free  anastomosis  that  subsists  between 
them,  only  one  of  the  coronary  vessels  may  be  diseased. 

"When  investigating  the  symptoms  arising  from  disturbances  in 
the  cerebro-spinal  system,  I  alluded  to  some  peculiarities  in  the 
distribution  of  the  cerebral  arteries  in  order  to  explain  some  of 
the  morbid  phenomena  of  the  nervous  system,  and  from  the 
peculiar  arrangement  of  the  coronary  vessels,  it  must  in  like 
manner  happen  that  their  disease  •will  be  the  cause  of  numerous 
disturbances  in  the  action  of  the  heart.  In  these  respects  the  coronarj- 
coronary,  like  the  cerebral  arteries,  from  having  a  more  regular 
supply  of  the  vital  fluid  than  most  other  arteries,  and  being  also 
more  quickly  influenced  by  changes  in  the  heart's  circulation, 
will  consequently  be  more  susceptible,  and  participate  in  a 
greater  degree  in  every  disturbance  of  the  action  of  the  heart. 

Whenever  there  has  been  a  congested  state  of  the  cavities  of  Pathological 
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the  heart,  and  a  corresponding  condition  of  the  coronary  vessels, 
it  must  not  be  concluded  that  a  restoration  of  the  heart's  functions 
will  always  re-establish  the  healthy  state  of  the  coronary  circula- 
tion ;  on  the  contrary,  these  vessels  may  in  all  probability  continue 
more  or  less  congested ;  and  when  the  coronary  circulation  is 
disturbed,  changes  must  take  place  in  the  tissues  which  these 
vessels  supply.  And  where  besides  an  increase  of  the  muscular 
parietes  the  cavities  of  the  heart  are  enlarged,  and  where  tbe 
muscular  tissues  has  likewise  become  pale  and  softened,  the 
coronary  arteries  have  been  found  much  dilated. 

Contemplating  the  inflammatory  affections  of  the  heart,  we  are 
naturally  led  to  inquire  into  the  morbid  conditions  of  the  coro- 
nary vessels,  as  it  is  impossible  to  conceiv  e  that  the  capillary 
system  of  those  tissues  affected  with  inflammation  should  not 
produce  some  decided  effects  upon  the  whole  system  of  cardiac 
vessels. 
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Diseases  of 
the  coats  of 
the  arteries. 


Diseases  of 
the  coronary 
vt^ins. 


That  the  coats  of  the  coronary  arteries  are  liable  to  infiammation 
like  those  of  other  arteries,  is  shown  from  morbid  changes  being 
found  in  them  which  are  known  to  be  the  result  of  inflammatory 
action,  lymph  is  effused  upon  the  surface  of  their  internal 
membranes,  and  the  membrane  itself  presents  the  same  reddened 
appearance  or  stain  so  common  in  other  arteries. 

The  only  disease  of  the  coronary  arteries  which  has  created 
much  inquiry  is  the  ossification  of  their  coats.  These  vessels  are 
very  often  found  ossified,  particularly  their  orifices  ;  but  some- 
times the  ossific  deposit  is  so  complete,  that  they  are  converted 
into  a  bony  canal.  In  old  people  nothing  is  more  common  than 
to  find  patches  of  bone  over  the  whole  extent ;  and  it  is  probable 
that  the  ossification  of  these  arteries  is  the  cause  of  the  syncope, 
so  frequent  in  the  aged,  and  which,  when  prolonged,  often  proves 
fatal.  Besides  dilatation,  inflammation  and  ossification,  in  a  few 
cases,  an  aneurismal  swelling  has  been  found  in  the  coronary 
arteries,  which  has  caused  death  from  a  rupture  of  their  coats. 

In  the  heart,  as  in  other  organs,  vascular  congestion  may 
cither  be  arterial  or  venous,  or  both  systems  of  vessels  may  be 
simultaneously  congested.  The  coronary  veins,  by  discharging 
their  blood  directly  into  the  right  auricle,  the  circulation  will  in 
them  be  modified  in  the  various  states  of  congestion  of  the 
jmloio7iic  heart ;  but  there  never  can  be  any  regurgitation  of  the 
blood  in  these  veins  from  the  right  auricle,  in  consequence  of 
the  valves  with  which  these  orifices  are  provided. 

The  coronary  veins  have  usually  been  fovind  enlarged  where 
the  muscular  structure  was  changed ;  and  it  is  highly  probable 
that  a  congestion  of  blood  in  the  veins  of  the  muscles  of  the 
heart  will  modify  their  condition,  in  like  manner  as  the  muscles 
of  the  limbs  become  inert  when  the  venous  circulation  in  them  is 
interrupted  by  Avearing  tight  garments  or  applying  a  ligature  on 
the  limb. 

Symptoms  and  Biagnosis. — Endeavouring  to  point  out  the 
changes  in  the  functions  of  the  coronary  vessels  from  those  of 
other  parts  of  the  heart's  structure,  I  formerly  remarked,  that 
we  are  met  with  by  insuperable  difliculties.  We  can  neither  be 
assisted  by  the  sense  of  sight,  nor  of  feeling,  nor  of  hearing,  to 
detect  any  of  these  changes.    There  can  be  no  alterations  in  the 
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form  or  in  the  sensibility  of  the  chest ;  nor  can  we  conceive  it 
probable  that  in  the  coronary  vessels  the  currents  of  the  blood 
could  create  sounds  sufficiently  loud  not  to  be  n:asked  by  those 
of  the  much  stronger  currents  vi^ithin  the  cavities  of  the  hciirt. 
It  cannot  be  denied  that  the  symptoms  of  the  diseases  of  the 
coronary  vessels  have  not  been  hitherto  discriminated  from  those 
of  the  morbid  changes  in  the  other  tissues  of  the  heart,  especially 
from  those  of  the  muscles  and  serous  membranes  ;  and  as  the 
heart's  functions,  as  well  as  those  of  its  nutrient  vessels  are 
unlike  the  functions  of  anv  other  organ,  and  the  cavities  of  the 
heart  constantly  filled  with  a  stream  of  blood,  the  circulation  in 
the  cardiac  vessels  must  produce  combinations  of  symptoms  of 
which  we  have  no  analogy,  and  of  which,  I  apprehend,  from  the 
present  state  of  physiological  and  pathological  science,  we  have 
not  the  means  to  reveal. 

It  has  been  already  stated,  that  when  both  the  coronary  vessels  See  page  41  ?. 
and  the  cavities  of  the  heart  are  covgested,  symptoms  will  be 
present,  some  of  which  are  referable  to  the  over  -  distended 
cavities,  and  others  to  the  congested  coronary  vessels.  But  when 
the  cardiac  congestion  is  relieved,  and  the  coronary  vessels  remain 
congested,  the  chief  symptoms  will  be  those  caused  by  changes 
in  the  action  of  the  muscular  parietes  ;  and  if  the  action  of  the 
left  ventricle  be  increased,  the  coronary  arteries  will  be  furnished 
with  an  increase  of  blood,  although  the  force  of  the  heart  may 
not  be  adequate  to  propel  the  blood  with  its  usual  force  into  the 
arterial  system. 

If  the  coronary  vessels  are  healthy,  when  the  heart's  action 
is  increased,  they  will  receive  a  proportional  increase  of  blood ; 
but  if  these  vessels  are  diseased,  as  they  will  not  then  receive 
any  additional  increase  of  blood,  disturbances  in  the  circulation 
must  follow,  and  hence  the  paroxysms  of  syncope  and  uneasiness 
in  breathing  so  frequent  in  those  who  have  a  diseased  heart. 

When  the  coats  of  the  coronary  arteries  are  diseased,  it 
must  often  happen  that  the  heart,  not  being  supphed  with  its 
wonted  quantity  of  blood,  its  muscles  become  pale  and  flaccid,  and 
unfit  to  carry  on  vigorously  the  circulation ;  and  consequently 
arise  an  assemblage  of  symptoms  from  an  undue  distribution  of 
the  blood,  more  especially  to  the  cerebro-spinal  system,  symptoms  See  page  421. 

4  A 
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to  which  the  name  of  angina  pectoris  has  been  given  ;  though, 
as  I  have  formerly  remarked,  this  term  apphes  also  to  symptoms 
which  arise  from  other  changes  of  J;he  heart's  structure,  besides 
those  of  the  coronary  vessels,  and  more  especially  from  ossification 
of  the  valvular  apparatus  and  aorta,  so  that  angina  ought  more 
properly  to  be  considered  as  a  symptom  than  a  distinct  genus 
of  diseases  of  the  heart. 

Treatment. — With  regard  to  the  treatment  of  the  diseases  of 
the  coronary  vessels,  I  have  little  to  add  to  the  observations 
which  have  been  already  made  when  treating  of  congestion  ;  I 
may,  however,  again  allude  to  the  beneficial  influence  of  local  blood- 
letting in  that  condition  of  the  heart,  the  curative  effects  of 
which  I  endeavoured  to  explain,  from  the  free  anastamosis  exist- 
ing between,  not  only  the  coronary  arteries  with  one  another, 
Seepage426.  but  also  from  branches  of  the  coronary  vessels  supplying  the 
pericardium,  and  inosculating  with  the  internal  mammary 
arteries. 

The  abstraction  of  blood  by  leeches,  applied  on  the  precordial 
region, — a  practice  which  is  so  beneficially  resorted  to  in  cases  of 
congestion,  and  in  cardiac  diseases  of  an  inflammatory  type, — 
produces  its  curative  effects,  in  all  probability,  by  its  influence  on 
the  coronary  circulation ;  and  this  explanation  applies  generally, 
I  apprehend,  to  the  administration  of  other  remedies  when  success- 
fully employed  in  many  of  the  heart's  diseases,  especially  to  those 
which  have  so  powerful  an  effect  in  subjugating  the  heart's  im- 
pulse, and  also  to  those  which  change  the  qualities  of  the  blood. 

"Whatever  system  of  treatment  it  may  be  judicious  to  adopt 
in  the  early  stages  of  those  affections  which  ultimately  pro- 
duce changes  in  the  tissues  of  the  heart,  it  is  clear  that  when 
such  changes  have  taken  place,  these  principles  of  treatment 
become  quite  inapplicable,  and  those  means  only  can,  with 
propriety,  be  now  adopted  which  relieve  particular  symptoms. 
There  are  some  remedies  which,  however  beneficial  they  may  be 
in  those  acute  forms  of  disease  that  precede  structural  changes, 
their  use  is  to  be  equally  guarded  against  in  the  advanced  stages 
of  organic  disease.  Of  such  I  would  particularly  mention 
mercury  and  antimony.    Thus,  to  correct  any  disturbance  of  the 
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biliary  secretion,  which  may  accompany  the  organic  affection,  an 
occasional  dose  of  mercury  may  be  proper  ;  but  the  poisonous 
effects  of  that  mineral  on  the  action  of  the  heart  whenever  it  has 
been  absorbed  into  the  blood,  is  always  injurious.  So,  likewise,  as 
regards  the  preparations  of  aniimony — the  influence  which  these 
have  in  diminishing  the  heart's  vigour,  renders  their  administra- 
tion more  or  less  dangerous,  when,  from  any  organic  changes  of  the 
heart's  apparatus,  the  circulation  of  the  blood  is  much  obstructed. 

In  the  treatment  of  the  diseases  of  the  coronary  vessels,  as 
of  all  the  organic  affections  of  the  heart,  attention  should  be 
directed  to  those  means  which  prevent  the  circulation  being 
disturbed  ;  for  it  is  quite  evident  that  from  whatever  cause  the 
action  of  the  heart  is  increased,  there  will  also  be  an  increase  in 
the  circulation  of  the  coronary  arteries.  Hence  the  danger  of 
passion,  or  of  any  unusual  bodily  exertion,  and  the  propriety  of 
observing  mental  and  bodily  tranquillity,  along  with  the  absence 
of  all  stimulating  food  or  drink. 

Speaking  of  angina  pectoris  (and  the  observation  applies  in 
general  to  all  organic  affections  of  the  heart),  Burns  judiciously 
observes In  this,  as  inmost  other  affections  of  this  organ, 
we  must  abstain  from  the  use  of  stimuli ;  the  patient,  if  he 
does  more  than  merely  regulate,  must  take  the  responsibility 
upon  himself.  Few,  however,  until  too  late,  can  be  persuaded 
of  the  necessity  of  self-dcn.p.l ;  and  few  will  submit  to  the  pri- 
vations which,  in  tbis  complaint,  are  indispensably  necessary." 

The  treatment  to  be  adopted,  during  a  state  of  syncope,  in  those 
suffering  from  angina,  the  same  distinguished  autbor  observes  : — 

"  During  a  paroxysm  of  syncope,  we  are,  even  though  the  pulse 
is  weak  and  faltering,  to  abstract  a  few  ounces  of  blood;  for, 
sometimes,  the  heart  is  prevented  from  beginning  to  act  again 
by  the  blood  with  which  it  is  overloaded.  In  this  state  of 
matters,  by  opening  the  jugular  vein,  and  gently  pressing  on  the 
chest,  we  endeavour  to  expel  a  portion  of  blood  from  the  right 
side  of  the  heart,  for  the  very  same  reason  that  we  employ  the 
lancet  in  suspended  animation. 

"  Cold  application  to  the  head  and  chest  should  also  be  em- 
ployed ;  and,  when  the  breathing  begins,  and  the  patient,  after 
a  long  interval,  fetches  a  deep  convulsive  sigh,  amtnonia  may  be 
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held  to  the  nose,  or  given  in  the  stomach,  combined  with  aro- 
matics ;  and,  for  the  same  purpose,  artificial  respiration  may  be 
resorted  to. 

"  But  while  the  person  is  in  either  a  state  of  actual  fainting, 
or  just  recovering  from  this  condition,  let  the  practitioner  be 
aware  of  the  effects  of  the  exhibition  of  stimuli,  with  the  view 
of  rousing  the  patient.  By  these,  the  heart  just  beginning  to 
emerge  from  the  temporary  cessation  of  function,  will  be  made 
to  show,  for  a  short  time,  signs  of  returning  animation  ;  but  the 
tiie'^Dtseases  hopc  is  delusivc,  for  speedily  it  falls  into  its  former  state,  and 
'p.  'iso."^^"^''  from  which  no  stimulant,  hawevcr  powerful,  can  again  recall  it." 
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CHAPTER  XXIX. 

MORBID   CHANGES  OF  THE  PERICARDIUM. 

Morbid  changes  of  the  pericardium ;  inflammation ;  effusion  of  a  sero-albu- 
minmis  fluid ;  deposits  of  fibrine ;  adhesions ;  deposits  of  a  cretaceous  matter, 
and  of  hone  ;  blood  and  air  in  the  cavity  of  the  pericardium ;  dropsy  of  the 
pericardium  ;  total  absence  of  the  pericardial  fluid;  pericardium  altogether 
wanting ;  tubercles. 

The  pericardium  presents  all  those  changes  of  structure  which 
are  met  with  in  other  sero-fibrous  membranes. 

When  inflamed,  the  pericardium  loses  its  transparency,  and  is  inflamnia 
increased  in  thickness.    Its  serous  tissue  is  injected  with  red 
vessels,  and  infiltrated  with  a  yellow,  opaque,  and  sometimes  with 
a  sanguineous  fluid,  and  its  subjacent  fibrous  tissue  may  be  im- 
plicated in  the  inflammatory  attack. 

Inflammation  of  the  pericardium  is  followed,  sooner  or  later,  Effusion  of 
by  the  eff'usion  of  fibrine  upon  its  serous  surface  ;  and  a  sero-  ' 
albuminous,  and  sometimes  puriform  fluid,  is  deposited  in  the 
pericardial  cavity. 

The  fibrine  varies  in  consistence  and  in  quantity.  It  is  usually 
found  spread  over  the  whole  surface  of  the  membrane ;  loose 
threads  of  it  float  in  the  watery  fluid,  and  masses  attached  to 
each  other  give  it  a  honey-comb  appearance.  Sometimes  the 
quantity  of  fibrine  is  so  great  as  to  fill  up  the  space  between 
the  surface  of  the  heart  and  the  exterior  portion  of  the  peri- 
cardial sac. 

When  not  absorbed,  after  the  infljimmation  has  abated,  the 
fibrine  gradually  acquires  a  greater  degree  of  firmness,  becoming 
a  distinct  plastic  lamina,  and  ultimately  a  dense  fibro-cellular 
structure,  by  the  medium  of  which  adhesions  are  formed  between  AdUcsiun^, 
those  portions  of  the  capsule  of  the  heart  which  are  opposed  to 
each  other.    The  newly-formed  lamina  is  easily  separated  from  the 
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subjacent  serous-membrane,  and  "  there  is  frequently  to  be  seen 
in  it  a  slight  red  appearance  from  small  blood-vessels  ramified 
through  it;  but  they  are  most  distinctly  seen  by  filling  them 
with  fine  injection  ;  they  are  sometimes  numerous,  and  may  be 
traced  passing  from  the  pericardium  into  the  pulpy  matter." 

Between  the  adventitious  lamina  of  fibrine  and  the  serous  mem- 
brane, there  is  not  unfrequently  a  cretaceous  matter  deposited, 
which  is  in  all  probability  urate  of  soda,  that  salt  which  I  have 
formerly  pointed  out  to  be  characteristic  of  arthritic  inflammation. 

The  fibrous  lamina  of  the  pericardium  likewise  participates  in 
the  inflammation  of  the  superincumbent  serous  and  sero-cellular 
tissues,  and  is  also  liable  to  distinct  changes,  of  which  the  carti- 
laginous and  osseus  masses  so  frequently  found  underneath  the 
serous  lamina  afford  examples. 

Besides  these  morbid  changes,  the  effects  of  various  degrees  of 
inflammation,  blood  has  been  sometimes  found  effused  in  the 
cavity  of  the  pericardium,  not  accompanied  with  any  change  in 
its  structure,  but  connected  with  some  constitutional  disorder. 

The  pericardial  fluid,  like  that  of  other  serous  cavities,  is 
also  liable  to  be  morbidly  increased ;  and  the  membrane,  at  the 
same  time,  loses  its  transparency,  and  is  increased  in  thickness. 
The  pericardial  fluid,  in  place  of  a  transparent  serum,  becomes 
more  or  less  discoloured  and  opaque,  and  it  accumulates  in  various 
degrees.  Indeed  whenever  a  heart  is  diseased,  there  is  usually 
water  in  the  pericardium  before  it  proceeds  to  a  fatal  termi- 
nation ;  the  water  accumulating  at  the  same  time  in  the 
cavities  of  the  pleura  and  in  the  subcutaneous  cellular  tissue. 

In  a  few  instances  no  moisture  has  been  found  in  the  pericar- 
dium, the  serous  surface  being  perfectly  dfy  ;  in  other  instances 
a  considerable  quantity  of  air  has  been  accumulated  in  the  peri- 
cardium, and  the  pericardium  has  also  been  altogether  wanting. 

Besides  these  several  morbid  appearances  of  the  pericardium, 
scrofulous,  schirrhous,  haematoid  and  melanoid  tubercles  have 
each  been  occasionally  met  with  growing  from  the  serous  capsule 
itself,  as  well  as  from  the  subjacent  structures.* 

Symptoms. — Reviewing  these  morbid  changes  of  the  pericar- 


*  The  concretions  of  the  sero  fibrous  membrane  of  the  heart,  which  were  analysed  by 
Brand,  were  found  to  consist  of  phosphate  of  lime  with  "  earthy  matter." 
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dium,  we  at  once  perceive  how  difficult,  indeed  how  impossible  it 
must  be  to  assign  to  each  of  them  any  particular  spmptoms  ;  and 
the  pericardium  being  common  both  to  the  pulmonic  and  sys- 
temic heart,  its  diseases  must  be  liable  to  influence  the  venous  as 
well  as  the  arterial  circulation. 

Formerly  I  endeavoured  to  point  out  the  symptoms  of  pericar- 
ditis, and  to  show  how  little  confidence  could  be  placed  in  the 
physical  signs  which  some  pathologists  have  pointed  out  as  cha- 
racteristic of  that  disease,  especially  the  impossibility  of  a  sound  of 
"  friction"  being  produced  by  the  rubbing  together  of  pieces  of 
lymph  deposited  on  the  surface,  and  floating  in  the  cavity  of  the 
pericardium.  It  is  therefore  the  physiological  symptoms  and  the 
history  of  the  disease  upon  which  reliance  can  alone  be  placed 
in  forming  a  diagnosis  of  the  diff'erent  morbid  changes  of  this 
membrane. 
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CHAPTER  XXX. 

MORBID  CHANGES  OF  THE  ENDOCARDIUM. 

Morbid  cJianges  of  the  endocardium ;  their  importance  in  the  catahgve  of  the 
heart's  diseases  ;  its  morbid  changes  anahgoiis  to  those  of  other  serous  mem- 
branes ;  inflammations ;  their  specific  -character  ;  redness  from  an  increased 
vascularity,  and  from  imbibition ;  effusion  of  fibrine  on  the  surface,  and  in 
the  subserous  cellular  and  fibrous  tissues ;  cretaceous  and  ossific  deposits  ; 
ulcers ;  warty  excrescences,  and  polypi ;  moveable  bodies  and  tubercles  ; 
changes  in  the  structure  of  the  valves ;  value  of  physical  signs  ;  diseases  of 
the  semilunar  valves  of  the  aorta ;  phenomena  which  accompany  the  diseases  of 
the  valves ;  the  unphilosophical  opinions  of  the  cause  of  the  sounds ;  acoustic 
and  hydraidic  phenomena  confounded ;  diseases  of  the  semilunar  valves ; 
diseases  of  the  mitral  valve  ;  diseases  of  the  tricuspid  valve  ;  difference  in 
the  general  characters  of  the  diseases  of  the  right  and  left  heart ;  pecu- 
liarities in  the  structure,  functions,  and  diseases  of  the  tricuspid  valve. 

The  morbid  changes  of  the  endocardiuin  are,  perhaps,  of  far 
more  importance  than  those  of  most  of  the  other  tissues,  the 
diseases  of  the  Hning  membrane  of  the  auriculo-ventricnlar  cavi- 
ties, with  their  valves  and  columnae,  having  a  great  influence  in 
all  the  disturbances  of  the  heart.  "It  is  not  exaggerating,"  ob- 
serves Bouillaud,  "  to  affirm,  that  the  diseases  of  the  endocardium 
are  the  points  from  which  most  usually  commence  all  the  affections 
of  the  valves,  of  the  parietes,  and  of  the  cavities  of  the  heart." 

Similar  morbid  changes  are  found  in  the  endocardium  of 
each  heart,  though  the  lining  membrane  of  the  right  is  much 
less  frequently  diseased,  than  the  lining  membrane  of  the  left 
heart.  Neither  is  every  portion  of  that  membrane  in  each  heart 
equally  liable  to  become  diseased,  those  parts  which  are  thin  and 
transparent  being  least  frequently  changed. 

The  endocardium  is   liable  to  those  morbid  alterations  of 
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structure  which  are  common  to  the  serous  tissues  ;  yet  there  are  also 
peculiarities  which  arise  from  the  purposes  it  is  destined  to  fulfil 
in  the  economy,  that  membrane  having  a  highly  polished  surface 
to  facilitate  the  stream  of  the  vital  fluid,  to  the  contact  and 
influence  of  which  it  is  constantly  exposed.  Neither  does  the 
endocardium  appear,  like  other  serous  membranes,  to  have  any 
exhalation  from  its  surface,  such,  from  its  smoothness,  not  being 
required  to  facilitate  the  transit  of  the  blood. 

Of  the  morbid  changes  of  the  endocardium,  the  most  common 
are  those  produced  by  injiammation.      All  the  inflammatory 
affections  of  this  tissue,  I  have  already  endeavoured  to  point  out,  page 
are  of  a  specific  character,  being  referable  either  to  gout,  rheu- 
matism, or  to  the  exanthematous  diseases. 

The  membrane  when  inflamed  becomes  injected  with  red  vessels 
— an  ap})earance  which  ought  to  be  carefully  discriminated  from 
redness  which  is  caused  by  the  imbibition  of  blood.  The  circum- 
stance of  the  lining  membrane  of  the  whole  arterial  system  being 
always  in  immediate  contact  with  the  blood,  blood  is  imbibed, 
and  the  membrane  becomes  stained.  A  similar  change  is 
observed  also  in  other  serous  membranes  ;  these  imbibing  the 
fluids  they  contain  ;  a  striking  example  of  which  is  seen  in  the 
gall-bladder,  when  the  bile,  oozing  through  its  parietes,  stains  its 
peritoneal  covering- 

Besides  an  increase  of  vascularity,  fibrine  is  effused  on  the  sur- 
face of  the  inflamed  endocardium,  and  the  inflammation  extends 
from  the  serous  membrane  to  the  sub- serous  cellular  and  adjacent 
fibrous  tissues.  These  lose  their  transparency,  are  thickened 
and  indurated,  becoming  the  seat  of  cretaceous  and  of  ossific 
deposits,  especially  in  the  valvular  apparatus ;  and  from  the  con- 
tiguity of  the  pericardium  to  the  endocardium  in  some  places, 
the  two  membranes  are  sometimes  blended  together,  so  that  they 
cannot  be  separated. 

In  diseases  of  the  heart's  parietes,  such  as  in  aneurism  and  dila- 
tation, to  prevent  the  walls  from  bursting,  a  concreted  and  vascular 
limina  of  fibrine,  resembling   that  which  lines  the  sac  of  an 
aneurisnial  artery,  has  been  found  effused  on  the  surface  of  the  Hodg 
endocardium. 

Sometimes,  though  rarely,  ulcers,  and  likewise  warty  excres- 

4  B 
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cences  have  been  met  with  on  the  vascular  portion  of  the  Hning 
membrane,  and  pohjpi  have  been  frequently  observed  in  the 
cavities  of  the  heart,  these  consisting  chiefly  of  organized 
fibrine,  having  a  vascular  connection  with  the  endocardium.  In 
one  case,  a  moveable  hodij,  analagous  in  structure  to  those 
Wood.  found  in  the  synovial  capsules  in  the  vaginal  coat  of  the 
testes  and  in  the  cavity  ol  the  pleura,  was  found  in  the 
ventricle ;  and  scrofulous,  schirrus,  hsematoid,  and  moelanoid 
tubercles  are  also  occasionally  formed  in  the  different  portions 
of  this  membrane. 

Changes  in  the  Structure  of  the  Valves. 

The  morbid  changes  of  the  lining  membrane  of  the  ca\nties  of 
the  heart,  are  most  remarkable  on  those  portions  which,  by 
their  duplicatures,  form  the  valves  ;  changes  in  thickness  and 
hardness,  the  formation  of  warty  excrescences,  and  of  ulcers,  all 
producing  most  important  alterations  in  the  direction  of  the 
currents  of  the  blood  as  it  passes  through  the  cavities  of  the 
heart. 

Disregarding  the  endless  disputes  and  the  unphilosophical 
theories  that  have  been  formed  in  endeavouring  to  explain  the 
cause  of  the  heart's  sounds,  and  the  no  less  discrepancy  in  the 
opinions  that  have  been  offered  on  the  character  of  the  sounds 
accompanying  particular  diseases  of  the  heart,  it  must,  however, 
be  admitted,  that  in  none  of  these  diseases  are  the  physical  signs 
of  more  assistance  in  forming  a  correct  diagnosis  than  in  those 
of  the  valvular  apparatus. 

As  the  characters  of  the  two  audible  sounds  depend  on  the 
integrity  of  the  valves,  we  are  naturally  led  to  examine  the 
changes  of  these  sounds  when  investigating  the  diseases  of  the 
heart ;  and  we  are  also  led  to  inquire  into  those  structural 
changes  by  which  the  new  sounds  are  produced.  Let  us  there- 
fore review  those  physical  signs  that  accompany  the  diseased 
changes  in  the  different  compartments  of  the  heart ;  but  at  the 
same  time,  during  this  inquiry,  we  must  not  lose  sight  of  the 
various  physiological  symptoms  and  history  of  the  disease 
before  venturing   to  pronounce  an  opinion  of  its  true  cha- 
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racter,  and  more  especially  before  attempting  to  point  out  the 
principles  on  which  the  most  appropriate  treatment  should  be 
conducted. 

Diseases  of  the  Aortic  Valves. — The  essential  difference  in  the 
office  of  each  of  the  valves  prepares  us  to  meet  with  very  different 
effects  upon  the  circulation  in  their  diseases. 

By  far  the  most  important  of  this  part  of  the  heart's  appa- 
ratus are  the  semilunar  valves  of  the  aorta  ;  for,  as  the  health  of 
all  the  organs  depends  upon  receiving  a  due  supply  of  the  vital 
fluid,  any  obstruction  to  its  free  exit  from  the  heart  into  the 
canal  of  the  aorta  must  materially  influence  and  derange  the 
functions  of  life. 

"When  the  semilunar  valves  are  so  much  thickened  and  indu- 
rated as  not  to  permit  the  blood  to  pass  from  the  left  ventricle  into 
the  aorta  in  its  wonted  stream  ;  and  when  the  valves  are  so  changed 
in  their  form  that  they  cannot  be  closed  sufficiently  to  stem  the 
retrograde  current  of  the  aortic  blood ;  the  left  ventricle  then 
becomes  congested,  the  left  auricle  aud  pulmonary  veins  are 
gorged  with  blood,  and  oppose  the  current  from  the  pulmonary 
artery. 

A  remarkable  assemblage  of  phenomena  accompanies  this  Symptoms, 
condition  of  the  heart.  The  respiratory  function  is  deranged 
from  the  engorgement  of  the  lungs,  and  the  diminished  supply  of 
arterial  blood  to  the  cerebro-spinal  and  cutaneous  systems  causes 
various  uneasy  sensations,  along  with  paleness  and  coldness  of  the 
skin  and  extremities. 

Besides  the  effects  of  a  diminished  stream  of  the  affluent  changes  in 

the  impulse, 

blood,  the  stream  of  regurgitating  blood  produces  changes  in 
the  impulse  and  in  the  sounds.  The  heart  beats  irregularly, 
its  impulse  is  sometimes  violent,  and  at  other  times  almost  imper- 
ceptible ;  the  radial  pulse  is  small,  intermittent,  undnlatory, 
bounding*,  unequal  and  jarring,  all  which  changes  are  increased 
by  locomotion. 

When  the  aortic  valves  become  diseased,  the  iirst  sound  is  "."(i '« the 

first  sound. 

changed  by  the  obstruction  to  the  stream  of  blood  through  the 

*  "  r  have  many  times  been  able  to  say,  by  feeling  the  pulse,  that  there  was  ossification 
in  the  membrane  of  tlie  heart.  I  distinguished  it  by  a  sort  of  bound  in  the  pulse."— 
Jibernelhy's  Lectures. 
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contracted  orifice  of  the  valves,  and  it  becomes  a  blowing  murmur, 
or  whizzing  thrill ;  but  the  character  of  this  sound  is  materially 
altered  when  there  is  also  a  current  of  regurgitating  aortic  blood, 
or  when  the  structure  of  the  mitral  valve  is  at  the  same  time 
changed,  or  when  there  is  a  change  in  the  valvular  apparatus  of 
the  pulmonic  heart. 
Erroneous        When  explaining  the  sounds  of  the  heart,  I  endeavoured  to 

expUination  i  o  /.  i 

of  sounds.  show  that  they  were  caused  by  the  two  great  currents  of  the 
blood  ;  the  one  which  passes  from  the  auricles  into  the  ventricles, 
and  the  other  from  the  ventricles  into  the  arteries  ;  and  that 
alterations  in  these  two  currents,  caused  bv  morbid  changes  in 
the  heart's  structure,  produced  various  alterations  in  the 
character  of  the  sounds,  and  even  produced  new  sounds.  This 

Seepages,  explanation  of  the  cause  of  the  sounds  of  the  heart  is,  however, 
directly  opposed  to  the  opinions  of  those  who  have  attributed 
sounds  to  "  the  flapping  of  valves,"  and  who  have  employed  a 
chain  of  reasoning,  and  made  experiments  to  show  the  effects  of 
currents  of  air,  in  order  to  explain  the  effects  of  currents  of  blood  ; 
thus  apjilying  the  laws  of  acoustics  in  place  of  those  of  hydrau- 
lics, for  the  explanation  of  the  heart's  sounds.*  Indeed  the 
changes  in  the  sounds  which  accompany  an  indurated  and  un- 
yielding valve,  would,  it  might  have  been  anticipated,  have 
precluded  so  unphilosophical  an  explanation  ever  to  have  been 
offered. 

Case.  A  gentleman  in  the  twenty-fifth  year  of  his  age,  some  branches 

of  whose  family  had  suffered  from  gout,  had  a  severe  attack  of 
what  was  considered  as  rheumatism  in  one  knee,  which  left  him 
suddenly.  The  following  year  his  breathing  became  quickened, 
and  the  heart's  impulse  increased,  which  symptoms  were  accom- 
panied by  a  sense  of  oppression  at  the  chest,  and  a  slight 
oedema  of  the  extremities.  These  symptoms  gradually  in- 
creased, and  he  died  fifteen  years  after  the  commencement 
of  the  disease. 

Case.  The  semilunar  valves  of  the  aorta  were  ossified  and  agglut- 

inated together  in  such  a  manner  as  to  leave  a  very  small 


*  "  It  is  the  tympanitic  sound  of  the  membranous  valves  which,  with  the  time  of  the 
beats,  produces  the  r^iythm,  and  we  judge  of  the  existence  of  certain  states  of  disease  by 
the  drgrce  and  manner  in  which  they  are  out  oj  tune."— Billing. 
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aperture  for  the  transit  of  the  blood.  Fig.  14  represents  a 
section  of  the  aorta  close  to  the  ossified  semilunar  valves,  and 
also  the  great  diminution  of  the  valvular  orifice. 


Fig.  I  t. 


Diseases  of  the  Mitral  Valve. — Sometimes  this  valve  become  so 
thickened,  and  its  aperture  so  much  constricted,  as  not  to  permit 
the  blood  of  the  left  auricle  to  pass  freely  into  the  left  ventricle. 
This  condition  of  the  mitral  valve  often  accompanies  a  diseased 
state  of  the  aortic  valves. 

In  twenty-nine  cases  of  valvular  disease,  examined  by  Forgeot, 
in  nine  the  aortic  valves  were  alone  affected,  in  ten  the  mitral, 
and  in  the  remaining  ten  both  aortic  and  mitral. 

When  the  mitral  valve  is  alone  diseased,  and  its  aperture 
contracted,  there  must  not  only  be  a  diminution  in  the  stream  of 
blood  which  enters  the  left  ventricle,  but  when  this  valve  does  not 
close  accurately,  there  must  also  be,  on  the  ventricle  contracting, 
a  regurgitating  stream  of  blood  from  the  ventricle  into  the  auricle. 
A  change  will  therefore  necessarily  take  place  in  the  second 
sound.  In  proportion  as  the  vital  stream  into  the  left  ventricle 
is  lessened,  so  must  the  circulation  through  the  whole  arterial 
system  be  diminished,  and  the  left  auricle  and  pulmonary 
veins  will  become  congested  and  dilated  from  the  regurgitated 
blood. 

A  young  countryman  suffered  from  great  difficulty  of  breath- 
ing and  occasional  hsemoptoe.  The  "  saw  sound "  was  very 
remarkable  ;  and  for  some  months  previous  to  his  death,  he  was 
himself  in  the  habit  of  hearing  a  noise  when  in  bed,  like  the 
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barking  of  a  clog,  as  if  at  a  neighbouring  farm-house.  After 
death,  water  was  found  in  the  left  chest,  large  portions  of  the  lung 
apoplectic,  and  the  left  auriculo-ventricular  orifice  contracted,  its 
diameter  not  being  larger  than  the  trunk  of  the  common  carotid 
artery. 

From  M.         Fig.  15  represents  a  section  of  the  left  auricle,  showing  the 
CoUection.    diseased  mitral  valve  and   the  contracted  auriculo-ventricular 
orifice. 


Fig.  15. 


Diseases  of  the  Tricuspid  Valve. — The  diseases  of  the  valves 
of  the  pulmonic  are  much  less  frequent  than  those  of  the  sys- 
temic heart,  "  Of  twenty-nine  cases  of  valvular  disease,  the 
tricuspid  was  found  changed  only  in  one  case,  and  in  none  was 
Forgeot.  the  semilunar  valves  of  the  pulmonary  artery  detached."  It 
appears,  indeed,  that  the  acute  or  inflammatory  aflFections  attack 
chiefly  the  left  heart,  while  the  right  is  more  the  seat  of  chronic 
ailments. 

In  a  former  part  of  this  work  I  pointed  out  at  some  length 
the  diff'erence  in  the  structure  and  functions  of  the  two  hearts, 
especially  of  their  auriculo-ventricular  valves ;  that  valve  in  the 
systemic  heart  completely  preventing  any  regurgitation  of  the 
blood  into  the  auricle  on  the  contraction  of  the  ventricle, 
whilst  the  valve  of  the  pulmonic  heart  is  so  constructed,  that 
when  the  ventricle  is  distended,  and   its  walls  forced  to  yield 
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beyond  a  certain  limit,  the  valvular  aperture  is  then  widened,  and 
a  free  communication  established  between  the  auricle  and  the 
ventricle.  Hence  when  that  portion  of  the  endocardium,  the 
duplicature  of  which  forms  the  tricuspid  valve,  becomes  thick- 
ened, and  the  parietes  of  the  right  ventricle  are  so  much 
thickened  that  they  cannot  sufficiently  yield  to  permit  the  blood 
to  regurgitate  into  the  auricle,  the  valve  then  becomes  unable  to 
perform  the  function  of  a  "  safety-valve,"  for  which  purpose  it  seepage  no. 
is  assigned ;  and  various  irregularities  arise  in  the  venous  symptoms, 
circulation. 

An  interruption  to  the  circulation  in  the  left  heart  being  symptoms, 
characterized  by  changes  in  the  arterial  circulation,  a  derange- 
ment in  the  venous  system  is  equally  characteristic  of  a  dis- 
turbance in  the  circulation  of  the  right  heart.  The  congested 
state  of  the  pulmonary  vessels  causes  a  difficulty  and  oppression  in 
respiration,  and  the  turgescence  of  the  veins  of  the  head  renders 
the  intellectual  powers  sluggish  and  inert ;  the  portal  system  also 
becomes  turgid,  — a  condition  which  is  frequently  relieved  by  the 
hsemorrhoidal  flux. 

The  changes  in  the  currents  of  the  blood  caused  by  a  diseased  changes  in 

•11  1  •!!  ''^^  impulse, 

tricuspid  valve,  produce  changes  in  the  heart  s  impulse,  the  con- 
gested state  of  the  right  ventricle  which  accompanies  the  valvu- 
lar disease  increasing  the  force  of  the  ventricular  contractions, 
which  increased  action  must  influence  the  circulation  in  the 
pulmonary  artery ;  and  therefore  we  find  that  it  is  only  in 
diseases  of  the  systemic  heart  that  changes  take  place  in  the 
arterial  pulse. 

When  the  passage  of  the  blood  from  the  right  auricle  to  the      j,,  t,,^ 
ventricle,  or  when  the  regurgitation  of  the  blood  is  impeded,  the 
second  sound  of  the  heart  is  changed,  assuming  diff"erent  charac- 
ters according  to  the  condition  of  the  tricuspid  valve,  and  likewise 
of  the  surrounding  parts. 

In  such  complicated  cases  various  alterations  must  necessarily 
take  place  in  the  currents  of  the  blood,  and  consequently  in  the 
sounds  of  the  heart,  such  as  we  cannot  suppose  could  be  discrimi- 
nated by  the  human  ear.  With  this  impression,  we  are  compelled 
to  doubt  the  accuracy  of  many  of  those  signs  that  have  been 
pointed  out  as  appertaining  to  particular  alterations  in  the  heart's 
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apparatus ;  and  I  am  inclined  to  suspect  tliat  some  of  those 
physical  signs,  descril)ed  with  so  much  pedantic  accuracy,  have  not 
always  been  the  result  of  actual  observation,  but  the  offspring  of 
fertile  imaginations, — an  opinion  corroborated  by  the  numerous 
errors  in  diagnosis  made  by  those  who  place  their  chief  reliance  \ 
upon  physical  signs.  i 
Difficulties        When  we  contemnlate  the  ereat  number  of  the  organic  diseases  i 

of  tlie  .   '       .  "  .  . 

diafjnosis.      of  the  heart,  their  various  stages,  their  duration,  the  numerous 
tissues,  the  different  portion    of  eacii  tissue  which   may  be 
affected,  and  their  combinations  witii  the  diseases  of  other 
organs,  we  need  not  indeed  be  surprised  at  the  difficulty  in  ! 
distinguishing  the  organic  diseases  of  the  heart  from  one  another.  \ 

The  difficulty  is  still  further  increased  when  we  consider  that 
there  is  scarcely  one  symptom  of  those  organic  diseases,  physio- 
logical or  anatomical,  which  is  not  to  be  met  with  in  the  functional 
diseases  of  the  central  organ.    Nevertheless,  an  accurate  knoAV-  i 
ledge  of  the  physiological  and  anatomical  symptoms,  along  with  | 
the  history  of  the  disease,  will  in  many  instances  enable  a  correct  I 
opinion  to  be  formed  of  its  nature  and  general  character — an 
opinion  of  far  more  importance  as  regards  the  treatment  that  | 
should  be  adopted,  than  any  remedial  means  suggested  merely 
from  a  knowledge  of  some  minute  changes  which  may  have  taken 
place  in  the  structure  of  the  organ.    How  much  more  rational  j 
would  a  system  of  treatment  be  in  a  case  of  gouty  affection  of 
the  heart,  founded  on  the  principle  of  treating  goat  ffenerally, 
than  based  upon  the  knowledge  of  a  disease  of  any  particular 
portion  of  the  serous  membrane  of  the  heart.  i 

These  remarks  strictly  apply  to  the  diseases  of  the  endocar- 
dium, as  there  are  but  few  symptoms  which  can  be  said  properly 
to  belong  to  each  of  them.  The  only  step  which  can  with 
confidence  be  taken  to  distinguish  a  disease  of  the  lining 
Seepage484.  membrane  of  the  heart,  is  to  determine  whether  it  be  the 
endocardium  of  the  pulmonic  or  of  the  systemic  heart. 

Treatment. — As  regards  the  treatment  of  the  organic  diseases  ; 
of  the  endocardium,  1  have  little  to  add  to  what  has  been  already 
said  when  considering  "The  Treatment  of  the  Diseases  of  the  i 
Chap.  viii.     Heart  in  general,"  and  also  to  the  observations  that  have  been  made  I 
on  the  treatment  of  the  inflammatory  affections  of  the  endocardium.  j 

I 
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As  it  is  extremely  probable  that  more  or  less  iuflammatioii  may, 
during  the  progress  of  the  organic  changes  of  the  endocardium, 
occasionally  supervene,  the  presence  of  such  inflammation  should 
always  be  taken  into  consideration  when  any  system  of  treat- 
ment is  adopted  ;  and  my  impression  is,  that  the  benefit  so  often 
derived  from  the  preparations  of  iodine,  colchicurn,  and  iron,  in 
this  class  of  ailments,  is  produced  by  the  influence  of  these 
medicinal  substances  on  the  arthntie  and  rhetanatic  inflamma- 
tions which  accompany  the  changes  in  the  structure  of  the 
valves,  and  also  in  promoting  the  absorption  of  the  lymph 
that  has  been  effused  on  their  surface  and  on  the  subserous 
cellular  tissue. 

Besides  the  use  of  such  remedies  as  may  subdue  any  inflam- 
matory condition  of  the  endocardium,  all  those  means  should  be 
employed  which  diminish  the  vigour  and  irritability  of  the  heart, 
compatible  with  the  functions  of  life. 

For  this  purpose  neurotics  cautiously  administered  may  be  had 
recourse  to  ;  but  serious  consequences  follow  when  that  class  of 
medicines  are  given  in  too  large  doses  —  doses  sufiicient  to 
diminish  so  much  the  power  of  the  heart,  that  when  from  the 
mechanical  obstruction  to  the  circulation  caused  by  diseased  valves, 
the  heart  is  unable  to  circulate  the  blood.  It  is  under  these 
circumstances  that  fatal  effects  have  arisen  from  the  injudicious 
use  of  digitalis,  hydrocyanic  acid,  and  cldoroform. 

During  one  of  the  paroxysms  of  srjncope,  so  frequent  in  those 
suffering  from  diseases  of  the  lining  membrane  of  the  heart,  the 
heart  having  then  become  congested  and  unable  to  propel  the 
blood,  the  abstraction  of  a  small  quantity  of  blood  from  a  vein,  as 
the  external  jugular,  may  be  employed ;  which,  along  with  the 
application  of  stimuli  to  the  sneiderian  membrane  and  cutaneous 
surface,  will  assist  the  heart  to  carry  on  the  circulation.  The 
vital  element  must,  however,  be  in  such  cases  taken  away  with 
much  caution  ;  for,  as  I  observed  when  considering  the  effects  of 
neurotics,  if  more  blood  happens  to  be  removed  than  is  consistent 
witli  the  continuance  of  the  action  of  the  heart,  life  may  be 
instantly  extinguished. 

Analogous  to  the  effects  of  blood-letting,  is  dry-cupping  on  the 
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chest,  or  back  of  the  week  ;  a  remedy  which  may  always  he 

Page  394.      unhesitatingly  employed. 

In  the  treatment  of  the  organic  affections  of  the  heart,  it  is 
always  essential  to  adopt  all  those  measures  which  will  prevent  the 
circulation  being  accelerated  ;  and  such  means  are  more  especially 
ajiplicable  in  those  cases  where  there  is  a  morbid  change  of  the 
valves.  The  processes  of  incretion  and  of  excretion  should  be 
carefully  regulated  by  due  attention  to  diet,  and  the  judicious  use 
of  purgatives.  Locomotion  should  be  guarded  against,  especially 
any  immoderate  muscular  exertion  ;  and  all  mental  excitement  is 
equally  inadmissible  ;  for,  in  the  more  aggravated  form  of  valvular 
disease,  death  has  in  many  instances  immediately  followed  a 
violent  muscular  effort  or  mental  emotion. 

By  employing  these  different  remedial  agents,  and  judiciously 
adapting  them  to  each  case,  it  is  surprising  how  long  the  lives 
of  those  suffering  from  diseased  valves  have  in  many  instances 
been  prolonged ;  and  therefore,  because  there  are  many  diseases 
of  the  heart  which  cannot  be  cured,  we  should  not  the  less  value 
those  means  by  which  they  may  be  alleviated.  "  There  is  no 
disease,  however  hopeless,  that  does  not  admit  of  some  miti- 
gation, if  not  suspension,  when  managed  according  to  the  dictates 

Follies        of  experience  and  sound  pathology." 
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Morbid  changes  of  the  muscles  of  the  heart ;  peculiarities  in  the  .structure, 
functions,  and  diseases  of  the  heart's  muscles  ;  the  morbid  chavgcs  of  the 
vniscular  tissue  enumerated ;  augmentation  of  the  muscles;  objections  to  the 
terms  that  have  been  emploi/ed  to  designate  this  condition  ;  ihe  diseases  of 
the  heart  which  cause  an  increase  in  the  muscles ;  sumptoms  arising  from 
this  state  of  i he  heart's  muscles  ;  dimimUion  of  themuscular  tissue  ;  softening 
of  the  muscular  tissue. 

Before  entering  upon  the  investigation  of  the  diseases  of  the 
muscles  of  the  heart,  we  are  first  led  to  consider  the  nature  of  the 
functions  which  these  muscles  are  destined  to  perform,  and  also 
endeavour  to  reveal  peculiarities  in  their  organization  by  which 
they  are  enabled  to  execute  an  office  in  some  respects  unlike  that 
of  other  muscles.  And  when  we  reflect,  that  of  all  the  vital 
organs  the  heart  is  perhaps  the  only  one  the  functions  of  which 
cannot  permit  even  a  momentary  interruption  in  its  move- 
ments compatible  with  life,  we  may  expect  to  find  that  there  are 
peculiarities  in  the  structure  and  also  in  the  pathological  con- 
ditions of  its  muscles, — peculiarities  some  of  which  have  not  yet 
been  satisfactorily  explained  by  the  most  diligent  inquirers. 

The  muscular  fibres  of  the  heart  exhibit  the  characters  both  pec„ii, 
of  voluntary  and  involuntary  muscles,  some  of  them  being  plain  t",.g'o 
mnl  others  striped.    The  small  quantity  of  cellular  tissue  inter-  ^J^f"'* 
posed  between  the  fibres,  their  deep  red  colour,  the  proportion- 
ably  larger  size  of  their  arteries  when  comphred  to  those  of  other 
Tnuscles,  are  all  striking  peculiarities  in  their  anatomical  struc- 
ture.* 

In  their  functions,  the  heart's  muscles  are  remarkable  not  only 
for  their  unceasing  action  during  the  whole  span  of  life,  but  for 

•  "  liven  after  death, "  observes  Hunter,  "  we  seldom  see  a  dead  body  tliat  is  not  stilT, 
but  we  very  often  find  the  heart  large  and  flabby." 
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their  rythmic  contractions  not  being  interrupted,  even  after  the 
cardiac  nerves  have  been  divided,  or  the  blood  evacuated  from  the 
heart's  cavities, — a  phenomena  which  continues  in  some  races  ot 
beings  after  the  heart  has  been  for  some  hours  removed  from  the 
body.  It  may  therefore  be  truly  said  that  "  the  motion  of  the 
heart  appears  to  be  iimate,  coming  neither  from  the  brain  nor 
the  blood." 

These  peculiarities  in  the   structure  and  functions  of  the 
muscles  of  the  central  organ  of  the  circulation  cannot  fail  to  have 
a  decided  influence  in  the  character  of  its  diseases,  and  must 
surely  be  sufficient  to  point  out  how  the  heart's  disorders  will 
not  be  like  those  of  any  other  organ.    Thus  we  find  that  its 
"  Aiiatoniie   musclcs  are  never  paralysed  either  in  hcemophlegia  or  in  para- 
Paihoioyie."  ^^j^if^gifj  .  and  Bichat  was  of  an  opinion  that  as  only  the  muscles 
of  locomotion  are  liable  to  convulsions,  probably  the  heart  is 
never  affected  with  convulsive  movements.    I  have  already  men- 
tioned that  the  heart's  muscles,  as  well  as  those  of  all  the  other 
organs  of  organic  life,  appear  to  be  exempt  from  rheumatism,  as  an 
See  Page  526.  attack  of  that  affectiou  could  not  fail  instantly  to  prove  fatal.  It 
may,  indeed,  be  observed  that  throughout  the  whole  animal  creation 
means  are  provided  to  protect  the  different  organs  from  diseases 
as  well  as  from  injuries,  and  these  means  are  multiplied  in 
proportion  to  the  importance  of  their  functions.      Some  are 
defended  from  atmospheric  agencies  by  an  external  covering,  or 
integument ;  some  by  osseous  parietes ;  some  by  bony  canals ; 
and  some  are  in  pairs,  so  that  if  one  be  injured,  the  other  is  suffiJ 
cient  to  perform  the  function.  From  whence  it  appears  legitimate 
to  infer  tlaat  the  heart  of  all  the  vital  organs  will  be  possessed  of 
an  organization,  not  only  to  protect  it  from  injury  and  to  secure 
the  uninterrupted  circulation  of  the  blood,  but  that  it  shall  be 
endowed  with  a  structure  to  render  it  exempt  from  some  maladies 
that  are  met  with  in  other  organs. 
Morbid  wliilst  the  heart  is  not  liable  to  some  of  those  diseases,  an 

the'mustiUar  f-ttack  of  wluch  would  immediately  interrupt  the  circulation  of 
iibsue.         ^.j-ig  ijiood,  its  muscular  tissue  is,  from  the  peculiarity  of  its 
structure  and  functions,  more  subject  to  certain  ailments  than 
perhaps  any  of  the  other  muscles  of  organic  life. 

The  more  remarkable  changes  in  the  muscular  tissue  of  the 
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heart  are  a  ]M"t'ternatural  imrense  and  a  diminution  in  the 
quantity  of  the  inuscular  fibres,  an  alteration  in  their  consistence 
and  in  their  colour,  the  effusion  of  blood,  and  the  formation  of 
abscesses  and  of  botie,  in  the  interstitial  cellular  tissue.  Although 
morbid  growths  are  rarely  met  with  in  the  muscular  system, 
scrofulous,  schirrhous,  hceinatoid,  and  melanoid  tubercles,  are 
found  in  the  parietes  of  the  heart ;  some  being  formed  in  the 
muscular,  and  others  in  the  fibrous  lamina,  both  of  the  pericar- 
dium and  of  the  endocardium.  Deposits  of  bone  and  cysts 
filled  with  a  cretaceous  matter  are  not  unfrequently  found  in  the 
muscular  parietes  of  the  heart,  and  these  usually  in  gouty 
subjects  ;  and  the  muscles  of  the  heart,  like  other  portions  of 
the  muscular  system,  are  also  converted  into  fat,  and  into  a 
matter  resembling  spermaceti. 


Increase  of  the  Muscidar  Tissue  of  the  Heai't. 
Of  all  these  changes,  the  most  frequent  is  a  preternatural  increase  of 

°  '  the  muscular 

increase  in  the  number  of  the  muscular  fibres,  or  an  enlargement  fibres, 
of  the  parieties  of  the  heart. 

All  the  voluntary  muscles  increase  in  size  in  proportion  to  the 
frequency  of  using  them,  in  like  manner  as  they  diminish  when 
they  are  seldom  brought  into  action  ;  but  the  same  change  is  not 
met  with  in  the  involuntary  muscles,  unless  when  the  organs  to 
which  they  belong  are  diseased.  This  probably  arises  from  the 
circumstance  that  when  an  organ  into  the  composition  of  which 
there  is  a  muscular  structure,  becomes  diseased,  as  the  urethra 
and  alimentary  canal,  more  powerful  muscular  contractions  being 
required  to  propel  the  contents  of  the  bladder  and  intestine,  the 
number  of  their  muscular  fibres  are  increased.  This  change  takes 
place  in  the  muscular  tissue  of  the  heart  when  an  increased 
vigour  of  its  parietes  is  necessary  in  order  to  overcome  an 
hindrance  to  the  free  passage  of  the  blood  through  its  cavities. 
An  increase  of  the  muscular  tissue  in  such  cases  seems  therefore 
to  be  a  process  of  the  economy— of  the  vis  conservatrix — by 
which  certain  organs,  when  they  have  become  changed  in  struc- 
ture, are  vet  enabled  to  perform  more  or  less  perfectly  their 
respective  functions. 
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An  increase  in  the  muscular  parieties  of  the  heart,  thougli  it 
had  heen  long  noticed,  was  first  considered  and  treated  of  as  a 
distinct  disease  by  Dupuytren,  by  whom  it  was  denominated 
"nutritive  irritation,"  and  by  Corvisart  "passive  aneurism." 
Afterwards  Lsennec  called  it  "  hypertrophy,"  a  name  signifying 
an  "  increased  nutrition,"  and  which  term  has  since  been  em- 
ployed to  express  not  merely  an  enlargement  of  the  muscles  of 
the  heart,  but,  used  in  a  generic  sense,  to  designate  an  increase  in 
the  bulk  of  other  tissues.  An  "increase  of  the  nutrition"  of  a 
tissue  cannot  surely  be  considered  as  a  disease  or  a  morbid 
process.  The  function  of  nutrition  is  constantly  varying  in  every 
organ,  like  all  the  other  functions  of  organic  life  ;  so  that  it  is  an 
abuse  of  language  to  say,  that  when  the  bulk  of  a  muscle,  or 
of  a  bone,  or  of  the  adipose  tissue,  is  preternaturally  augmented, 
it  is  a  disease  to  which  the  name  of  Hypertrophy  is  appro- 
priate. Indeed  hypertrophy  is  a  term  wiiich  appears  to  me  very 
objectionable,  being  in  no  respect  preferable  to  those  formerly 
employed,  and  equally  ill-calculated  to  denominate  a  genus  of 
diseases,  as  headache,  cough,  tenesmus,  or  palpitation  ;  these 
terms  merely  expressing  symptoms,  and  symptoms  too  which  are 
present  in  almost  every  disease  of  the  head,  of  the  heart,  and  of 
the  alimentary  canal. 

There  is  no  disorder  in  the  heart's  muscles  more  frequent  than 
an  increase  in  their  action,  and  the  increased  action  produces 
an  increase  in  their  bulk  ;  but  this  increased  action  must  continue 
for  a  lengthened  period  before  the  muscular  parietes  of  the  heart 
are  increased  in  thickness,  if  we  are  to  judge  from  what  takes 
place  in  other  muscular  sacs,  such  as  the  bladder  of  urine.  xVt  the 
same  time,  the  heart's  muscles,  having  no  repose,  their  hulk  may 
be  more  rapidly  increased  than  that  of  most  other  muscles. 

An  increased  action  of  the  muscles  of  the  heart,  and  the  sub- 
sequent augmentation  of  their  fibres,  may  be  produced  by  several 
distinct  causes. 

Wheu  either  the  pericardium  or  the  endocardium  is  inflamed, 
the  contiguous  muscular  tissue  becomes  irritated,  and  the  action 
of  the  heart  increased.  And  whenever  either  the  heart's  cavities 
or  the  coronary  vessels  become  congested,  the  muscular  parietes 
are  preternaturally  excited,  the  Ibrcc  and  frequency  of  their 
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contractions  being  .lugmented  in  proportion  to  the  difficulty  of 
circulating  the  blood  ;  and  the  action  of  the  heart  is  frequently 
very  much  increased  by  changes  in  the  qualities  of  the  blood. 

A  congestion  of  the  coronary  vessels  will,  I  am  persuaded,  in 
many  instances  account  for  cases  where  there  has  been  an  in- 
creased bulk  in  the  muscular  parieties  of  the  heart  without  any 
other  alteration  in  its  structure.  To  this  conclusion  I  have  been 
also  led  from  the  mode  of  treatment  by  which  they  may  be  relieved  ; 
and  it  seems  to  me  extremely  probable  that  cases  alluded  to  by 
that  acute  anatomist  John  Bell,  were  of  that  description. 

"  The  heart,  which  is  so  often  dilated  by  weakness,  is  some- 
times reduced  in  size  by  an  increase  of  strength  and  action.  It 
becomes  dense,  firm,  thick  in  substance,  but  small  in  its  cavity  ; 
it  appears  to  be  dilated  without,"  but  is  in  fact  contracted  within. 
This  thickenins;  of  the  walls  of  the  ventricles  is  what  1  cannot 
understand,  though  I  have  cut  many  such  hearts  with  the 
utmost  care.    There  is  no  ossification  of  the  valves,  no  straight- 
ening of  the  aorta,  nor  any  other  obstruction  to  excite  the  heart. 
There  is  no  enlargement  of  the  auricles,  no  dilatation  of  the 
veins,  no  disease  of  the  arteries  ;  nothing  appears  but  a  thick- 
ening, and  enlargement,  and  condensation  of  the  walls  of  the 
ventricles,  a  proportioned  enlargement  of  the  columnae  carnse, 
and  a  proportioned  narrowing  of  the  cavity  of  the  heart  itself. 
Upon  opening  such  a  heart,  one  would  almost  pronounce  it 
natural.    If  one  should  speculate  upon  its  peculiarities,  they 
would  (finding  the  heart  strengthened,  and  its  valves  and  vessels 
all  sound)  pronounce  that  it  would  cause  rather  a  vigorous  circu- 
lation and  strong  health  ;  yet  I  shall  never  forget  the  miseries  I 
have  seen  patients  endure  from  having  such  a  heart.    They  have 
often  a  full  and  bloated  habit  of  body  ;  a  pulse  weak  at  all  times, 
but  trembling,  and  hardly  sensible,  when  a  fit  of  difficult  circula- 
tion approaches  ;  then  the  pulse  vanishes  ;  the  patient  sometimes 
faints  ;  the  anxieties,  oppressed  breathing,  languid  pulse,  actual 
fainting,  and  all  the  intermediate  conditions  less  than  fainting,  but 
like  it,  and  infinitely  more  miserable,  make  their  chief  sufferings. 
After  struggling  long  under  this  disease,  the  patients  grow  languid 
for  a  few  days,  often  become  dropsical,  and  then  die. 

"  The  variety  of  symptoms  which  those  suffer  who  have  this 
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simplest  of  all  the  diseases  of  the  heart  is  very  surprising,  and 
puts  to  nought  all  our  conjectures  about  certain  signs  indicating 
particular  diseases  of  the  heart.  We  cannot  be  surprised  that 
in  great  enlargements  of  the  auricles,  or  vast  aneurisms  of  the 
aorta,  or  in  those  enlargements  in  which  something  like  polypi 
are  found,  and  where,  as  Mr.  Holder  often  said  of  himself,  the 
circulation  seems  to  go  on  for  a  time  at  one  corner,  as  it  were,  of 
the  heart ;  in  all  such  cases,  we  cannot  wonder  at  their  being 
heard  noises  hke  the  rushing  of  water  in  great  cisterns.  But  how 
such  should  be  heard  in  this  thickening  of  the  heart,  I  cannot  con- 
ceive ;  yet  surely  enough  one  gentleman,  whose  disease  came  upon 
him  all  at  once,  and  while  perfectly  at  rest,  with  the  sudden 
sense  of  something  bursting  within, — who  had,  moreover,  for 
several  years  a  palpitation  which  could  be  felt  outwardly,  and  a 
plunging  noise,  which  at  times  the  by-standers  could  hear  very 
loud;  who  died  in  the  end  in  great  distress, — had  yet  none  of 
these  ossified  valves,  enlarged  aorta,  nor  other  organic  affec- 
tions, which  there  was  so  much  reason  to  suppose,  but  merely  this 
John  Bell,     thickening  of  the  substance  of  the  heart." 

Atutomy.  ^  long  continued  increased  action  of  the  muscular  parietes 

of  the  heart,  followed  by  an  increase  in  their  bulk,  is  most  fre- 
quently caused  by  a  mechanical  interruption  to  the  free  transit 
of  the  blood  through  the  auricular  and  ventricular  cavities,  such 
obstructions  being  the  effects  of  a  morbid  change  in  some  portion 
of  the  valvular  apparatus. 

When  the  muscular  tissue  is  increased  in  bulk,  that  increase  is 
met  with  in  different  portions  of  the  heart,  according  to  the  site 
of  the  obstruction  to  the  circulation,  and  it  may  either  be  in  the 
parietes  or  in  the  fleshy  pillars  of  the  valves  where  there  is  au 
augmentation  of  muscular  fibre.  The  increase  of  the  muscular 
tissue  is  chiefly  met  with  in  the  ventricles  ;  and  more  frequentlv, 
and  to  a  greater  degree,  in  the  systemic  than  in  the  pulmonic 
ventricle,  the  walls  of  the  left  ventricle  sometimes  acquiring  more 
than  double  their  natural  thickness.  And  when  there  is  an 
increase  in  the  bulk  of  the  muscles,  sometimes  there  is  a  diminu- 
tion and  sometimes  an  increase  in  the  cavities  of  the  heart. 

Symptoms. — Reflecting  on  those  symptoms,  both  physiological 
and  anatomical,  which  accompany  an  increase  in  the  muscular 
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parietes  of  the  heart,  it  will  at  once  appear  that  as  an  increase  of 
muscular  fibre  is  not  a  primanj  disease,  but  tlie  effect  of  a  morbid 
condition  of  some  portion  of  the  structure  of  the  heart,  or  of 
some  change  in  the  quantities  or  qualities  of  the  blood,  the 
assemblage  of  symptoms  must  be  varied  by  that  disease  with 
which  the  changes  in  the  muscles  is  accompanied.  Thus  an 
increase  in  the  muscular  fibres  is  occasioned  by  a  long-continued 
source  of  irritation,  by  a  vitiated  blood,  or  by  frequent  and  pro- 
tracted nervous  excitement,  by  a  mechanical  hindrance  to  the 
passage  of  the  blood  through  the  heart's  cavities ;  in  each  of 
these  cases  the  increased  bulk  of  the  muscular  parietes  will  be 
attended  with  symptoms  essentially  different  from  one  another. 

The  symptoms  arising  from  an  augmentation  of  the  muscular 
tissue  will  also  vary  according  to  the  portion  of  the  heart's  parietes 
which  is  affected.  If  it  be  those  of  the  systemic  heart,  we  may  look 
for  those  caused  bv  an  irregular  circulation  of  the  arterial  blood  ; 
and  if  it  be  those  of  the  pulmonic  heart,  an  assemblage  of  symp- 
toms will  be  produced  from  irregularities  in  the  venous  circulation. 

To  discriminate  the  portion  of  the  heart's  parietes  the  mus- 
cular fibres  of  which  are  increased,  we  must  not  expect  that  the 
local  symptoms  will  give  us  sufiicient  information.  The  symp- 
toms of  a  disturbed  circulation  of  the  pulmonic  and  of  the 
systemic  heart  on  the  different  systems  of  the  economy  will  alone 
point  out  an  accurate  diagnosis. 

^Vhen  the  walls  of  the  heart  are  increased  in  thickness,  there 
is  a  proportionable  increase  in  the  impulse,  but  from  the  increased 
thickening  the  intensity  of  the  sounds  is  diminished.  There  is 
also  a  duhiess  perceptible  on  percussion,  according  to  the  degree 
and  the  extent  of  the  increase  in  the  bulk  of  the  heart. 

Treatment. — From  whatever  cause  the  action  of  the  muscular 
parietes  of  the  heart  have  been  preternaturally  increased,  it  is  quite 
clear  that  ihe  curative  indications  are  to  employ  those  means 
which  tranquillize  the  action  of  the  heart,  in  addition  to  such 
remedies  as  may  be  required,  to  alleviate  the  primary  affection 
bv  which  the  increased  action  of  the  heart  had  been  excited 
and  if  .we  are  able  to  remove  the  cause  of  the  increased  action  of 
the  heart,  the  number  of  its  muscular  fibres  will  diminish, 
in  like  manner  as  they  were  increased  by  unusual  exertions. 
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Tlie  decay  of  tlie  muscular  fibres  by  rest  is  exemplified  in  all 
muscles  which  have  not  beeu  for  some  time  called  into  action ; 
and  it  is  extraordinary  how  greatly  the  muscles  will  sometimes 
diminish  in  bulk  when  a  limb  has  been  so  much  injured  that  it  is 
unable  to  be  moved  for  even  a  few  weeks.  When  therefore  any 
of  the  voluntary  muscles  are  injured,  or  otherwise  diseased,  the 
state  of  perfect  repose  into  which  they  are  instinctively  placed  is 
an  essential  element  in  restoring  them  to  liealth ;  but  the 
unceasins;  contractions  of  the  muscles  of  the  heart  not  only 
deprives  them  of  the  benefit  of  rest,  but  becomes  an  addi- 
tional stimulus  to  whatever  disorder  they  may  be  affected 
with. 

Diminution  of  the  Muscular  Tissue  of  the  Heart. 

Contrasted  with  an  increase  of  the  parietes  of  the  heart,  there 
are  a  class  of  affections  wherein  the  muscular  tissue  is  preter- 
naturally  diminished.  The  same  demand  of  the  economy  to 
increase  the  muscular  parietes  in  those  persons  who  are  exposed 
to  great  muscular  efforts  not  being  required  in  those  who  lead  a 
sedentary  life,  the  muscular  fibres  of  the  heart  become  dimi- 
nislied,  and  adipose  matter  is  usually  deposited  in  proportion  as 
the  muscular  tissue  has  been  wasted. 

A  diminution  in  the  muscular  fibres  of  the  heart  is  met  with 
in  various  degrees.  In  some  cases  the  parietes  are  so  thin 
as  to  become  transparent,  especially  of  the  right  auricle,  where 
the  bundles  of  muscular  fibres  are  so  few  that  the  exterior  and 

Bertin.        interior  membranes  are  in  contact  with  each  other. 

A  diminution  in  the  muscular  walls  of  the  heart  will  be  neces- 
sarily accompanied  with  a  corresponding  diminution  of  the 
heart's  vigour ;  and  this  condition  of  the  central  organ  may 
explain  many  of  those  cases  of  feeble  circulation,  with  all  its 
effects  on  the  different  systems  of  the  economy,  of  which  we 
meet  with  frequent  examples. 

Case.  A  lady,  of  an  exceedingly  feeble  form,  and  of  a  nervous 

temperament,  complained  for  a  series  of  years  of  great  weakness, 
fits  of  fainting,  approaching  to  syncope  ;  and  she  also  suffered 
from  symptoms  of  hysteria.    On  examining  the  heart,  after  her 
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death,  there  was  no  deviation  from  the  healthy  state  apparent, 
but  merely  a  considerable  diminution  of  its  bulk. 

Softening  of  the  Muscular  Tissue  of  the  Heart. 

The  muscular  parietes  of  the  heart  differ  not  only  in  the 
quantity  of  their  fibres,  but  the  fibres  present  various  degrees  of 
consistence,  as  well  as  changes  in  their  colour.  They  often  be- 
come flaccid,  soft,  and  easily  torn  ;  and  in  place  of  the  bright 
red  colour  of  the  healthy  muscle,  they  are  pale,  and  sometimes 
portions  of  them  are  of  a  deep  crimson  colour. 

In  all  organs,  and  in  all  tissues,  a  disorganization  and  softening 
is  one  of  the  effects  of  acute  inflammation  ;  whilst  a  slow  passive 
inflammation  produces  an  increase  in  the  bulk,  or  a  thickening  of 
the  diseased  tissue,  from  additional  matter  being  infused  into  the 
parenchyma  of  the  inflamed  structure. 

That  a  softening  of  the  muscular  parietes  of  the  heart  may  be 
caused  by  inflammation  is  satisfactorily  shown,  not  only  from 
the  febrile  character  of  the  symptoms  which  accompany  that 
change,  but  also  by  certain  analogous  phenomena  which  are 
observed  in  the  inflammatory  diseases  of  other  organs ;  and  that 
a  thickening  of  the  muscles  of  tlie  heart  should  be  one  of  the  effects 
of  inflammation,  and  that  a  softening  of  them  should  be  another, 
may  appear  paradoxical,  but  it  accords  with  what  is  constantly 
remarked  in  other  organs.  If  a  lymphatic  gland  be  affected  with 
chronic  inflammation  its  bulk  increases,  and  it  becomes  firmer 
and  harder ;  and  these  changes  may  proceed  until  the  gland 
acquires  a  very  large  size  ;  after  which,  either  suppuration,  or 
a  process  of  absorption,  may  take  })lace  ;  so  that  the  gland 
ultimately  resumes  its  natural  bulk.  But  if  a  gland  is  attacked 
with  violent  acute  inflammation,  and  the  degree  of  swelling  be 
comparatively  slight,  the  gland  soon  loses  its  vitality  and  soft- 
ness, becoming  disorganized,  and  separates  from  the  living  parts 
in  the  form  of  a  slough. 

The  inguinal  glands  frequently  afford  an  illustration  of  these 
two  very  different  terminations  of  inflammation.  In  one  case, 
the  gland  becomes  hardened  and  swelled  by  a  very  slow  inflam- 
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matory  process,  caused  by  some  local  or  constitutional  irritation  ; 
and  in  another  case,  as  sometimes  happens  in  syphilis,  a  gland  in 
the  vicinity  of  a  primary  venereal  sore,  inflames  violently,  goes 
through  a  rapid,  but  imperfect  process  of  suppuration,  the 
superincumbent  integuments  sphacelate,  and  ultimately,  the 
gland,  having  lost  its  vitality,  separates  from  the  living  parts. 
Changes  precisely  analagous  are  observed  in  inflammatory  affec- 
tions of  the  alimentary  canal.  These,  whea  acute,  such  as  those 
caused  by  the  strangulation  of  a  portion  of  intestine,  if  the 
stricture  be  not  duly  removed,  the  inflamed  part  softens,  and  ter- 
minates in  gangrene ;  whereas,  the  peritoneum  may  be  inflamed, 
and  the  only  morbid  change  which  takes  place,  is  the  effusion 
of  fibrine  on  its  surface,  and  in  the  sub-serous  cellular  tissue. 

From  these  pathological  phenomena  we  may  therefore  legi- 
timately infer  that  the  muscles  of  the  heart,  like  all  other  tissues, 
when  affected  with  inflammation,  swell  and  tlncken  in  j)roportion 
to  the  passive  character  of  the  inflammation,  and  that  they  lose 
their  vitality,  and  soften  in  proportion  to  the  violence  of  the 
inflammatory  attack. 
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MOKBID  CHANGES  OF  THE  CELI>ULAR  AND  ADIPOSE  TISSUES. 

Tlie  morbid  changes  of  the  cellular  aiid  adipose  tissues :  differences  in  the 
quantity  of  fat  on  the  heart ;  its  use  in  the  economy ;  the  foramen  ovale 
re-opened ;  dilatation  of  the  heart;  aneurism  ;  rupture  and  laceiation  of  the 
heart  and  aorta;  differences  in  the  hulk  of  the  heart;  concluding  address. 

It  lias  been  already  mentioued  that  many  of  the  morbid  deposits  M.  rbid  dt- 
ou  the  heart,  which  are  neither  formed  in  the  pericardium,  in  ceuliiar ''"^ 
the  endocardium,  or  in  the  muscular  tissue,  are  generated  in  the 
subserous  cellular  tissue,  or  in  the  exterior  or  interior  serous 
membrane ;  for  there  is  scarcely  any  cellular  tissue  amongst  the 
muscular  fibres.  It  is  in  the  cellular  and  fibrous  tissues,  inter- 
posed between  the  duplicatures  of  the  endocardium,  in  which 
the  various  morbid  deposits  on  the  valves  are  formed ;  and  the 
ossifications  on  the  exterior  of  the  heart  are  developed  in  the 
cellular  and  fibrous  tissues  of  the  pericardium. 

The  heart  has  been  observed  oedematous ;  its  cellular  tissue,  in 
persons  with  general  anasarca,  having  the  cells  infiltrated  with  a 
serous  fluid,  the  adipose  matter  being  absorbed.  Benin. 

The  difference  in  the  quantity  of  fat  deposited  on  the  exterior  Fat,  itsiiif- 
surface  of  the  heart  of  different  subjects  is  very  remarkable,  ffi^antuyoM 
and  the  quantity  on  the  heart  bears  no  proportion  to  that  on  ""^ 
the  rest  of  the  body, — lean  persons  having  often  the  largest 
proportion  of  fat  on  the  heart ;  and  it  is  commonly  remarked 
that  all  those  who  die  with  fat  hearts  are  greatly  emaciated. 

Not  onlv  is  there  a  large  quantity  of  fat  on  the  heart  when 
the  body  is  emaciated,  but  there  is  often  a  very  unusual 
quantity  when  the  heart  is  diseased  ;  deposited  not  only  on  the 
heart's  surface,  but  likewise  intermingled  with  the  muscular 
fibres  ;  and  this  change  sometimes  takes  place  to  so  great  an 
extent,  that  the  whole  muscular  parieles  appear  to  be  converted 
into  fat.  Adunii.. 
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The  use  of  The  purposes  which  the  adipose  matter  serves  in  the  animal 
economy^      ecoHomy  havc  never  been  satisfactorily  explained. 

On  the  foetal  heart  there  is  no  fat.  ,  In  most  wild  animals 
there  is  scarcely  any  fat  on  the  heart ;  but  in  domestic  animals 
it  is  abundant ;  and  in  those  reared  for  the  food  of  man,  fat  is 
deposited  in  large  quantities  on  the  surface  of  the  pericardium 
as  well  as  amongst  the  muscular  fibres.  In  those  animals  which 
hybernate,  the  fat  with  which  they  have  been  furnished  during 
summer,  is  gradually  wasted  away  during  the  state  of  hyber- 
nation, serving  the  purpose  of  their  nourishment.  And  the  sub- 
cutaneous fat  is  also  of  essential  use  in  all  animals,  to  preserve 
the  general  heat  of  the  body,  and  also  in  protecting  the  internal 
organs  from  cold.  The  accumulation  of  fat  in  the  human  body 
proceeds  long  after  the  growth  of  all  its  other  component  parts 
has  ceased,  rendering  it  by  no  means  improbable  that  the  addi- 
tional quantity  of  fat  with  which  the  aged  are  provided  serves 
as  a  deposit  of  nutritive  matter.  But  is  the  fat  which  is  so 
often  accumulated  in  a  large  quantity  upon  a  diseased  heart 
intended  as  a  deposit  of  an  element  of  nutrition? — and  may  it 
not  be  one  of  those  provisions  of  which  we  see  so  many  examples 
employed  by  the  economy  to  preserve  and  restore  its  diiferent 
organs  ?  The  accumulation  of  fat  on  the  heart  cannot  surely 
cause  any  of  those  serious  symptoms  which  some  have  attributed 
to  it. 

How  far  the  elements  of  fat  are  changed  in  diseases,  chemical 
science  has  not  revealed  ;  but,  like  other  component  parts  of 
the  animal,  these  elements  are  probably  liable  to  some  morbid 
changes.  In  its  elementary  ingredients,  fat  seems  to  vary  in 
different  parts  of  the  healthy  body  ;  and  the  rapidity  with  which 
the  fat  of  the  heart,  after  being  melted,  hardens  on  exposure  to 
cold,  may  depend  on  its  containing  a  larger  proportion  of  stearine 
than  the  fat  in  other  organs. 


Changes  in  the  Foramen  Ovale. 
The  foramen  ovale,  so  necessary  to  the  foetal  circulation,  is, 
when  it  remains  open  after  birth,  injurious  to  the  circulation  of 
the  adult.    In  this  condition  the  heart  resembles  that  of  an 
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amphibious  animal ;  for  whenever  these  creatures  plunge  into 
the  water,  the  lun^s  being  no  longer  wanted  as  respiratory 
organs,  the  venous  blood  passes  directly  from  the  right  to  the 
left  heart  by  those  channels  with  which  the  central  organ  of  the 
circulation  is  provided. 

"  A  foetus  being  born,  cannot  live  with  that  heart  which  served 
it  in  tlie  womb ;  and  nature  divides  the  single  heart,  and  there 
is  then  a  heart  for  the  lungs  and  a  heart  for  the  body.  But  if 
any  fault  in  the  organization  prevent  this  separation  of  the  heart, 
if  the  foramen  ovale  be  preserved  open,  or  if  there  should  be 
any  hole  in  the  sepluni  betwixt  the  ventricles  of  the  heart ;  if 
the  pulmonic  artery  do  not  admit  the  blood  now  that  the  child 
is  born,  and  should  breathe  the  air ;  if  the  aorta  arise  from  the 
right  ventricle  so  as  to  carry  off  all  the  blood  from  the  lungs ;  or 
if  the  aorta  be  so  displaced  that  its  mouth  stands  in  part  over 
both  ventricles  so  as  to  receive  the  blood  of  both,  then  the 
organization,  movements,  functions  of  the  heart  are  all  wrong  ; 
no  blood  passes  into  the  lungs,  the  child  cannot  hve ;  it  either 
dies  immediately  in  convulsive  struggles,  or  lives  in  misery  but  a 
tew  years." 

The  membrane  which  covers  the  foramen  ovale  is  sometimes 
as  thin  as  a  spider's  web,  or  it  resembles  a  piece  of  lace.  At 
other  times  it  is  found  re-opened  in  such  a  manner  as  to  permit 
an  intermixture  of  the  venous  and  arterial  blood.  This  condition 
of  the  foramen  ovale  was  first  described  by  Abernethy,  but  little 
notice  has  been  taken  of  it  by  subsequent  pathologists,  though 
its  accuracy  is  corroborated  by  morbid  preparations  in  every 
museum.    "  Having  formerly  been  much  surprised  to  find  the 
lieart  so  little  affected  when  the  limgs  were  greatly  diseased, 
and  obsfrving,  in  one  or  two  instances,  that  the  foramen  ovale 
was  open,  I  was  led  to  pay  more  particular  attention  to  the  state 
of  that  part,  and  I  have  found  this  to  be  almost  a  constant  oc- 
currence in  those  subjects  where  pulmonary  consumption  had  for 
some  time  existed  previous  to  the  person's  decease.     I  took 
notice  of  this  circumstance  thirteen  times  in  the  course  of  one_ 
year,  and,  in  several  instances,  the  aperture  was  sufficiently  large 
to  admit  of  a  finger  being  passed  through  it.    Now,  as  the 
septum  auricuhm  is  almost  constantly  perfect  in  subjects  whose 
lungs  are  healthy,  I  cannot  but  conclude  that  the  renewal  of  the 
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foramen  ovaleis  the  effect  of  disease — nor  will  the  opinion  appear, 
on  reflection,  improbable ;  for  the  opening  becomes  closed  by 
the  membranous  fold  growing  from  one  edge  of  it  till  it  over- 
laps the  other  :  and  their  smooth  surfaces  being  kept  in  close 
contact  by  the  pressure  of  the  blood  in  the  left  auricle,  they 
grow  gradually  together.  But  should  there  be  a  deficiency  of 
blood  in  the  left  auricle,  and  a  redundance  in  the  right,  the 
pressure  of  the  latter  on  this  membranous  partition  will  so 
stretch  and  irritate  the  uniting  medium  as  to  occasion  its  removal, 
and  thus  a  renewal  of  the  communication  between  the  auricles 
n'Jl-  Tr.,      will  take  place." 

Dilatation  of  the  Heart. 

All  the  heart's  cavities  may  be  at  the  same  time  dilated,  and 
either  the  pulmonic  or  systemic  heart,  or  the  auricle  or  the  ven- 
tricle of  either  heart,  may  be  dilated.  The  auricles  are  dilated 
more  frequently  than  the  ventricles,  and  the  ventricle  of  the  pul- 
monic is  more  frequently  dilated  than  the  ventricle  of  the  systemic 
heart. 

The  cavities  of  the  heart  dilate  in  various  degrees.  Sometimes 
they  acquire  three  or  four  times  their  usual  size,  and,  in  some 
instances,  particularly  in  dilatations  of  the  right  auricle,  they 
have  attained  extraordinary  dimensions. 

The  parietes  of  the  dilated  heart  may  either  be  increased  or 
diminished  in  thickness,  or  they  remain  of  their  natural  dimen- 
sions. Accompanying  the  dilatation  of  the  heart's  cavities,  the 
great  arterial  and  venous  trunks  which  emerge  from  the  heart  are 
enlarged,  and  this  causes  a  corresponding  change  in  the  position 
of  the  valvular  apparatus.  The  cavities  of  the  heart  dilate  when 
there  is  an  obstruction  to  the  free  exit  oC  the  blood  throuah 
them,  in  like  manner  as  the  urinary  bladder  dilates  when  there 
is  a  strictured  urethra,  or  as  the  stomach  enlarges  when  the 
pyloric  orifice  is  contracted.  And  when  any  of  the  valves  of 
the  heart  are  diseased,  and  obstruct  the  passage  of  the  blood, 
the  cavities  situated  above  them  will  become  likewise  dilated. 

"  That  the  heart  is  enlarged  merely  by  weakness,  by  wanting 
sufficient  power  to  free  itself  of  accumulating  blood,  is  very 
plain  ;  for  in  the  plague,  in  low  and  pestilential  fevers,  even 
in  nervous  affections,  it  sometimes  enlarges,  and  from  a  tempoi  ary 
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becomes  a  mechanical  and  fixed  disease.  How  often  do  we  read 
in  the  prefiice  of  such  dissections  of  enlarged  lieart,  *  He 
was  of  a  melancholy  temperament,  of  a  slow  and  sedentary  life, 
oppressed  by  misfortunes,  and  struggUng  with  vexations  and 

grief  ?  '  "  John  Bell. 

The  diminished  vigour  of  the  circulation  in  a  dilated  heart  The  physio- 
disturbs  all  the  systems  of  the  economy.  symptoms. 

The  pulmonary  vessels  become  congested  and  cause  an  em- 
barrassment in  breathing,  accompanied  with  a  dry  cough,  which 
usually  comes  on  in  severe  paroxysms,  and  is  sometimes  accom- 
panied with  hceinoptoe.  The  lungs,  too,  are  likewise  compressed 
by  the  enlarged  heart. 

The  dilatation  of  the  right  heart  is  marked  by  the  changes 
in  the  venom  system.  The  external  jugular  and  veins  of  the 
neck  and  head  become  enlarged  by  the  reflux  of  the  venous 
blood  from  the  right  auricle.  The  liver  becomes  enlarged  from 
a  congested  state  of  the  potal  system,  and  is  frequently  accom- 
panied by  a  hsemorrhoidal  flux.  The  head,  neck,  and  extremities 
are  sooner  or  later  swelled  from  the  infiltration  of  the  cellular 
tissues, 

"The  enlarged  heart  accumulates  blood  in  the  system,  which 
before  did  not  exist,  and  that  blood  dark  coloured  and  unfit  for 
the  purposes  of  life.  The  proportion  betwixt  the  great  mass 
of  ill-oxydated  blood  lingering  in  the  veins  and  about  the  heart, 
is  increased  so  very  greatly,  in  opposition  to  the  very  small 
quantity  <vhich  can  now  be  oxydated  in  the  lungs,  that  such 
persons  are  exposed  every  moment  to  the  greatest  dangers  ;  and 
the  least  accident  which  draws  out  more  black  blood  from  the 
veins,  and  hurries  it  towards  the  heart,  quite  overcomes  them. 
Then  there  is  an  agonising  and  fearful  struggle ;  the  heart  often 
struggles,  and  often  frees  itself ;  but  in  most  cases  those  who  live 
in  this  condition  do,  after  many  escapes,  fall  down  suddenly 
dead. 

"  In  this  enlargement  of  the  heart,  although  sometimes  there 
is  a  perfect  and  equal  pulse,  though  sometimes,  also,  the  disease 
scarcely  shows  itself  until  very  far  advanced,  and  after  many 
years  of  slow  increase,  yet  the  heart  being  continually  loaded, 
it  cannot  free  itself  at  one  stroke  of  all  its  blood ;  then,  stroke 
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succeeding  stroke  in  a  confused  irregular  way,  there  is  a  weak, 
irregular,  intermitting,  fluttering  pulse. 

"But  nature,  wonderful  in  her  ways,  sometimes  finds  relief 
from  this  in  the  regular  constitution  of  these  parts  ;  for  while 
the  heart  dilates,  ami  becomes  more  powerless  as  it  dilates,  the 
aorta  (being  but  poorly  filled)  contracts  in  proportion  as  the 
heart  dilates,  and  accommodates  itself  to  the  small  quantity  of 
blood  which  such  a  heart  can  give  out ;  and  thence  the  w^onder 
sometimes  expressed  at  finding  an  aorta  extremely  slender  joined 
John  Bell.     often  to  an  enormous  heart." 

Sympto  ns.  The  impulse  of  the  heart  is  diminished  in  proportion  to  the 
thinness  of  the  muscular  parietes,  and  the  fluid  blood  being  a 
much  better  conductor  of  sound  than  the  solid  walls  of  the 
heart,  the  weaker  and  thinner  the  parietes  are,  the  sounds  will 
be  the  more  audible,  and  the  more  extended  will  be  the  surface 
of  the  chest  over  which  they  can  be  heard. 

Besides  being  more  audible,  the  character  of  the  sounds  is 
also  changed  in  the  dilated  heart.  The  auriculo-ventricular 
valves  are  so  drawn  asunder,  that  they  can  no  longer  perform 
their  proper  functions,  permitting  a  reflux  stream  of  blood  which 
must  necessarily  produce  changes  in  the  sounds. 

Treatment. — The  treatment  to  be  employed  in  dilatation  of 
the  heart  must  necessarily  depend  on  the  concomitant  changes, 
and  the  causes  by  which  they  may  have  been  produced.  Relief 
may  be  obtained  not  only  by  bodily  and  mental  tranquillity,  but 
also  by  having  recourse  to  all  those  means  which  invigorate  the 
general  system,  and  which  improve  the  condition  of  the  blood. 
Hence  the  advantages  of  cold-bathing  and  of  breathing  a  salu- 
brious atmosphere,  of  attention  to  diet  and  regimen,  and  to  the 

See  Chap.     yge  of  stomachics  and  haematics. 

A  V  J  , 

Aneurism  of  the  Heart. 

The  dilatation  of  the  parietes  of  the  heart  is  sometimes  limited 
to  a  particular  portion  of  one  of  its  cavities,  assuming  the  form 
of  a  pouch,  and  thus  constituting  a  "  true  aneurism."  Such 
sacculated  tumours  are  formed  by  the  rupture  of  the  interior 
laminse  of  the  heart's  parietes.    They  occur  frequently  in  the 
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left  ventricle,  that  cavity  being  most  exposed  to  inordinate  mus- 
cular contractions  by  which  it  becomes  congested,  the  blood  not 
being  able  to  regurgitate  into  the  pulmonary  vessels  as  when 
there  is  a  congestion  in  the  right  heart,  the  constriction  of  the 
valves  in  the  two  hearts  being  perfectly  different.  !'• 

Aneurisms  of  the  heart  have  all  the  general  characters  of  the 
"  true "  aneurism  of  the  arteries.  They  are  of  various  dimen- 
sions, and  their  coats  are  of  various  degrees  of  thickness.  The 
anenrismal  pouch  is  lined  by  successive  layers  of  fibrine ;  those 
contiguous  to  the  interior  of  the  sac  are  organised,  and  the 
exterior  laminae  are  mixed  with  coasrula  of  blood. 

The  presence  of  an  aneurism  of  the  heart,  like  an  aneurism  symptoms, 
at  the  neck  of  the  aorta  in  its  very  early  stage,  or  when  small, 
may  be  suspected  from  its  history  and  symptoms,  but  cannot  be 
recognised  with  much  certainty.  It  may  be  suspected,  if  the 
patient  had  made  some  very  great  and  unusual  muscular  effort, 
or  had  suffered  any  violent  mental  emotion,  immediately  after 
which  the  circulation  was  disturbed,  especially  in  the  head, 
causing  giddiness,  vertigo,  and  syncope. 

It  is  not  until  the  tumour  has  acquired  a  certain  bulk,  that  its 
pulsatory  character  can  be  felt,  and  its  whizzing  noise  becomes 
audible.  In  this  condition,  a  class  of  symptoms  are  presented, 
which  arise  from  the  aneurismal  tumour  compressing  the  adjacent 
parts.  There  is  a  difficulty  of  swallowing  and  cough,  from  its 
contiguity  to  the  oesophagus  and  trachea,  and  pains  in  the  arms 
and  parts  around  the  chest,  from  its  pressure  on  the  spinal 
nerves. 

Treatment.  —  It  is  fortunate  that  the  general  therapeutic 
principles  which  ought  to  be  employed  for  the  treatment  of  the 
different  morbid  changes  of  the  tissues  of  the  heart,  are,  in  most 
respects,  alike.  In  all  of  them  those  means  are  to  be  resorted 
to  which  tranquillize  the  heart's  movements,  for  the  same  rea- 
son that  rest  is  recommended  as  an  essential  remedy  in  the 
treatment  of  all  diseases  of  the  extremities. 

This  remark  strictly  applies  to  the  treatment  of  aneurism. 
The  action  of  the  heart  is  to  be  subdued  by  the  abstraction  of 
blood ;  and,  according  to  the  recommendation  of  Valsalva,  the 
blood  should  be  abstracted  only  in  small  quantities,  and  at  suf- 
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ficient  intervals  to  render  the  circulation  languid.  The  same 
purpose  will  be  further  obtained  by  the  use  of  the  tartrate  of 
antimony,  by  a  low  diet,  and  by  the  recumbent  posture.  Im- 
Maniiuvium.  mersing  the  extremities,  more  especially  the  superior,  into  warm 
water,  was  strongly  recommended  by  Morgagni ;  the  increased 
heat  of  the  cutaneous  surface  thus  produced  bringing  an  addi- 
tional quantity  of  blood  to  them  from  the  heart.  Diminishing 
the  force  of  the  circulation  by  these  means,  not  only  is  the 
growth  of  aneurismal  swelling  diminished,  but  the  coats  of  the 
sac  are  thickened  by  the  deposition  of  concentric  laminjE  of 
Jibrine,  a  process  of  the  economy  which  is  accelerated  in  pro- 
portion as  the  force  of  the  current  of  the  blood  in  the  aneurism  is 
diminished. 

Ruptm-e  of  the  Heart. 

Many  examples  of  a  rupture  of  the  heart's  parietes  are  re- 
corded in  medical  writings  ;  the  walls  of  the  heart  being  some- 
times torn  by  a  violent  action  of  their  muscles,  in  like  manner 
as  often  happens  to  the  uterus,  during  those  violent  contractions 
which  take  place  during  difficult  parturition. 

A  rupture  of  the  parietes  of  the  heart  usually  takes  place 
when  some  disease  of  the  heart  had  previously  existed  ;  but  it 
occurs  also  when  there  l",ad  been  no  evidence  of  any  previous 
change  of  structure.  The  walls  of  all  the  different  cavities 
have  been  found  ruptured,  but  most  frequently  those  of  the  left 
ventricle. 

"When  the  heart  is  ruptured,  death  is  occasioned,  as  in  an 
aneurismal  artery,  more  or  less  suddenly,  according  to  the  size 
of  the  fissure ;  for  sometimes  the  solution  of  continuity  takes 
place  gradually,  the  effusion  of  blood  into  the  pericardium  is 
slow ;  and  in  some  cases  the  wound  is  completely  filled  up  by 
coagulated  blood,  and  ultimately  by  an  effusion  of  fibrine. 

When  the  parietes  of  the  heart  have  been  ruptured,  it  has 
usually  happened  in  persons  who  had  been  exposed  to  some 
great  muscular  effort,  or  violent  mental  emotion.  Running 
quickly,  raising  a  heavy  weight,  crying  loudly,  playing  on  a 
wind  instrument,  falling  from  a  great  height,  a  paroxysm  of 
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rage,  or  excessive  grief,  have  all  been  known  to  cause  a  rupture 
of  the  heart. 

Rupture  of  the  Valvular  Apparatus. 

But  the  same  cause  which  ruptures  the  parietes  sometimes 
injures  other  portions  of  the  heart.  In  some  instances  the  fleshy 
and  the  tendinous  columns  are  torn  asunder,  and  sometimes  the 
valves  themselves  are  lacerated. 

Injuries  of  this  description  happen  not  unfrequently.  In  all 
those  cases  where  persons  have  been  attacked  suddenly  with 
giddiness,  reeling,  and  syncope,  after  having  made  some  unac- 
customed or  violent  exertion,  and  in  whom  the  circulation  is 
never  afterwards  perfectly  natural,  there  is  good  reason  to  suspect 
that  one  or  other  portion  of  the  systemic  heart  has  been  injured. 
The  valve,  torn  and  displaced,  admits  a  retrograde  stream  of 
blood  from  the  ventricle  into  the  auricle ;  and  when  any  such 
injury  has  occurred,  the  lacerated  parts  cannot  adhere,  as  they 
are  never  in  a  state  of  rest ;  and  all  that  the  economy  can  accom- 
plish is,  to  effuse  fibrine  sufficient  to  fill  up,  more  or  less  per- 
fectly, the  aperture  made  by  the  laceration. 

A  courier,  after  having  suffered  much  fatigue  from  riding  on  Case  re- 
horseback,  was  attacked  with  difficulty  of  breathing  and  hsemop-  corvlsarf. 
toe.  Repeated  bloodlettings,  and  other  means,  afforded  no  relief. 
His  pulse  became  very  small  and  contracted,  remarkably  frequent 
and  irregular ;  and  besides  the  pulsations  of  the  heart,  there  was 
a  confused  irregular  beating,  which  had  no  resemblance  to  the 
heart's  movements.  He  could  not  rest  in  any  posture,  and  "  he 
was  in  a  state  of  anxiety  and  agitation  impossible  to  describe." 
After  death,  it  was  discovered  that  one  of  the  columnse  of  the 
mitral  valve  was  toni  at  its  base,  thus  allowing  the  valve  to  float 
freely  in  the  cavity  of  the  ventricle. 

A  young  man  made  a  violent  effort  to  move  a  great  weight,  Case  ii. 
soon  after  which  there  came  on  a  cough,  palpitations,  and  sudden 
startings  during  sleep.  He  died  twenty  months  after,  having  suf- 
fered from  great  anxiety  and  difficulty  of  breathing,  and  severe 
pains  in  the  region  of  the  heart. 

On  examining  the  tendinous  columns  of  the  mitral  valve,  two 
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of  them  were  found  torn,  and  all  the  cavities  of  the  heart  were 
considerably  dilated. 
Case  re-  "  A  youth  received  a  sudden  shock  from  the  miexpected  dis- 

Bai)ingt(  n.  charge  of  a  pistol  close  to  his  ear.  He  felt  conscious  that  some- 
thing gave  way  in  his  heart,  and  from  that  time  suffered  from 
palpitation,  occasional  syncope,  with  the  usual  symptoms  of 
obstructed  circulation  ;  and  he  died  of  general  dropsy  at  the 
end  of  eighteen  months.  The  mitral  valve  was  found  obstructed 
by  a  fringe  of  excrescences,  originating  from  a  rupture  of  the 
valve  itself,  which  had  taken  place  at  the  time  of  the  surprise." 

Rupture  of  the  Aorta. — When,  from  any  powerful  muscular 
effort,  there  is  a  strong  regurgitating  stream  of  aortic  blood, 
it  has  happened  that  either  the  semilunar  valves  are  torn,  or 
when  they  have  been  able  to  resist  the  retrograde  stream,  the 
coats  of  the  aorta  have  given  way, 

A  man  fell  from  a  window  upwards  of  forty  feet  high,  and  in 
an  hour  after  he  expired.  On  opening  the  thorax,  the  madiasti- 
mum  was  filled  with  blood,  and  there  were  two  fissures  at  the 
commencement  of  the  descending  aorta,  through  which  the  blood 
had  escaped.  This  fig.  represents  the  arch  of  the  aorta,  with  its 
three  branches,  beyond  which  are  two  lacerations. 
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A  j'outh,  after  a  debauch,  from  which  he  experienced,  on  the  case, 
following  day,  great  weakness  and  derangement  of  the  stomach, 
with  a  view  of  improving  his  condition,  played  at  "  tennis," 
which  threw  him  into  a  profuse  perspiration  ;  and  on  making 
a  violent  exertion,  he  felt  suddenly  a  giddiness  and  sense  of 
swimming  in  the  head,  so  that  he  could  not  stand  or  guide  himself 
without  difficulty.  He  was  bled  at  the  arm,  and  notwithstanding 
every  means  employed,  the  same  feelings  in  the  head  continued, 
along  with  a  difficulty  in  breathing  and  occasional  syncope. 
These  symptoms  continued,  varying  in  degree,  for  twelve  years, 
and  without  any  apparent  cause  he  expired  suddenly.  On 
inspecting  the  body,  an  aneurism  of  the  aorta,  not  larger  than 
a  walnut,  had  burst  into  the  pericardium. 

Differences  in  the  sise  of  the  Heart. 

The  differences  which  are  observed  in  the  size  of  the  heart 
may  either  depend  on  original  organization,  or  they  may  be  the 
effects  of  disease.  "  The  bulk  of  the  heart  in  the  dead  body  varies 
according  to  the  kind  of  death.  There  are  cases  in  which  the 
right  heart  is  much  contracted,  as  in  those  who  die  from 
haemorrhage.  In  those  who  have  been  guillotined,  the  heart  is 
found  remarkably  small ;  and  the  same  is  observed  in  syncope. 
It  is  also  diminished  in  size  in  those  who  die  of  phthisis,  in 
consequence  of  a  less  than  usual  quantity  of  blood.  In  asphyxia, 
on  the  contrary,  the  bulk  of  the  heart  is  greatly  augmented ; 
and  it  is  the  same  in  the  apoplectic.  "We  find  in  these  cases 
the  heart  double  the  size  of  those  who  die  from  haemorrhage."  nichat, 

Anat  Pa- 

There  is  considerable  variety  in  the  size  of  the  heart  at  the  thoiogiqiie. 
different  periods  of  life ;  in  different  persons  of  the  same  age,  in 
those  of  different  stature,  and  in  the  different  sexes. 

Neither  is  the  size  of  the  heart  in  proportion  to  the  bulk  of 
the  body.  Fat  people,  and  those  who  have  the  least  blood,  have 
the  smallest  hearts ;  and  in  muscular  men  the  heart  is  propor- 
tionally large.  The  heart  increases  in  bulk  during  the  whole 
period  of  life,  which  is  contrary  to  what  is  observed  of  other 
muscles,  all  of  which  become  enfeebled  by  age.  The  comparison 
that  has  been  made  of  the  heart  being  of  the  size  of  the  fist. 
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though  it  may  be  appHcable  at  some,  cannot  be  so  at  all  the 
different  periods  of  life. 

Cases.  "  In  a  woman  fifty  years  of  age,  the  heart  was  found  about  the 

size  of  a  child's  of  twelve  years  old,  and  externally  it  presented 

tiennec.       the  appearance  of  a  withered  apple." 

"  Perhaps,"  observes  John  Bell,  "  the  heart  may  be  too  small 
for  the  system  to  which  it  belongs  ;  and  this,  I  doubt  not,  had 
been  the  case  with  that  boy  in  whom  Kerkinguis  found  it  so 
small,  that  though  the  boy  was  nine  years  old,  the  heart  was  no 
bigger  than  that  of  a  child's  born  at  the  full  time." 
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Having  brought  this  Book  to  a  conclusion,  I  have  earnestly  to 
express  the  hope,  that  the  indulgent  reader  will  not  reproach  me 
for  its  numerous  imperfections  ;  and  though  no  one  can  be  more 
convinced  than  I  am  of  the  many  fields  of  interesting  research 
left  unexplored,  yet  various  reasons  have  compelled  me  to  oifer  it 
to  my  professional  brethren  in  its  present  state. 

"  The  art  of  physic  is  of  great  extent,  life  short,  opportunity 
slippery,  experience  fallacious,  and  judgment  difficult." 

The  extensive  ground  over  which  I  have  been  obliged  to  travel, 
the  length  and  the  difficulties  of  the  journey  have,  by  no  means, 
been  overcome  by  the  years  that  have  been  employed,  and  the 
pains  that  I  have  bestowed  to  render  the  work  worthy  of  being 
offered  to  the  public. 

Prosecuting  the  inquiries  connected  mih  the  diseases  of  the 
heart,  they  embraced  discussions  on  physiological  as  well  as  on 
pathological  subjects,  far  more  comprehensive  than  I  at  first  con- 
templated. In  every  path  of  research  I  was  met  with  difficulties. 
At  one  time  the  knife  of  the  anatomist  had  left  some  regions 
imperfectly  explored, — the  physiologist  had  given  no  satisfactory 
explanation  of  some  of  the  most  important  vital  phenomena,  and 
the  chemist  had  not  minutely  ascertained  the  nature  and  compo- 
sition of  some  parts  of  the  animal  fabric. 

In  fine,  I  found  that  in  the  diseases  of  the  heart  every  organ, 
and  every  system  of  organs,  were  more  or  less  influenced,  and 
that  a  complete  Treatise  on  its  maladies,  in  place  of  being  an 
isolated  subject,  should  embrace  all  the  elements,  and  comprise 
an  epitome  of  medical  science. 
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To  surmount  these  difficulties,  and  successfully  to  investigate 
so  many  subjects,  could  not  be  expected  to  crown  the  labours  of 
any  individual.  Some  of  the  phenomena  of  the  circulation  I 
have  endeavoured  to  trace  further  than  any  of  my  predecessors, 
and  the  explanation  which  I  have  given,  more  especially  of  a 
muscolo-cardiac,  and  of  a  puhno-cardiac  function,  may  be  justly 
deemed  an  important  contribution  to  the  physiology  of  the  circu- 
lation. Indeed,  I  am  fully  persuaded  that,  since  the  circulation 
of  the  blood  was  discovered  by  Hervey,  there  has  been  no  addi- 
tion made  to  our  knowledge  of  the  functions  of  the  sanguineous 
system  more  Ukely  to  lead  to  the  advancement  of  pathological  as 
well  as  physiological  science. 

Of  all  things  I  have,  throughout  this  work,  avoided  entering 
into  controversial  disputes,  and  have  left  the  reader  to  adopt  or 
reject  the  opinions  I  have  brought  forward  according  to  his  own 
judgment ;  to  prove  the  correctness  and  truth  of  the  opinions 
which  we  ourselves  have  adopted,  being  surely  the  best  mode  of 
correcting  the  errors  of  others. 

"  It  is  the  business  of  a  physician,"  observed  the  father  of 
medicine,  "  to  make  new  discoveries  in  science,  or  to  perfect  such 
as  are  already  made,  rather  than  to  spend  his  time  in  answering 
or  in  depreciating  others." 

I  have  likewise  avoided  as  much  as  possible  employing  any 
new  names,  especially  when  these  did  not  signify  new  things. 
The  vast  number  of  terms  that  have  of  late  been  introduced, 
especially  by  foreign  authors,  tend  only  to  embarrass  medical 
science,  and  render  its  knowledge  more  difficult  of  attainment. 
Names  are  merely  conventional  and  arbitrary,  and  not  necessarily 
required  to  express  the  qualities  of  things. 

"  In  composing  systems  which  explain  the  laws  and  pheno- 
mena of  nature,  and  where  the  chief  object  of  the  reader  is  to 
increase  his  knowledge,  all  that  should  be  expected  from  the 
author  is  perspicuity  and  the  rejection  as  much  as  possible  of 
LectTeson        technical  phraseology  and  scholastic  terms" 

I  have  also  had  frequent  occasion  to  introduce  repetitions,  and 
have  never  hesitated  to  do  so  when  they  would  illustrate  the 
subject  under  discussion,  and  when  the  same  fact  formed  the 
connecting  link  of  any  chain  of  reasoning. 
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In  collecting  and  arranging  the  materials  of  this  work,  1  can 
safely  declare  that  I  have  never  permitted  any  feeling  to  govern 
me  but  that  of  an  anxious  desire  to  advance  the  knowledge  of 
the  subject  on  which  I  have  professed  to  treat,  and  now  I  conclude 
with  a  fervent  hope  that  the  undertaking,  by  contributing  to  the 
advancement  of  the  healing  art,  may  be  useful  to  my  fellow- 
beings  ! 


LONDON : 
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